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NEW BOOKS OF SCIENTIFIC INTEREST 


Earth, Moon and Planets. F. L. WuHIppLe. [Illus 
trated. vi+293 pp. $2.50. October, 1941. Blakis 
ton. 


Information about the moon and the planets, their 
origin, evolution and atmospheres and the possibilities 
of life outside the earth are discussed in this little vol 
ume in non-technical language. A “Planet Finder and 
Star Chart” is included. 


Biography of the Earth. G. GAMow. Illustrated. 
xiii+ 242 pp. $3.00. 1941. Viking. 


A professor of theoretical physics describes in a 
popular manner the age of the earth, the origin of the 
moon and the planets, a “journey” to the center of the 
earth, mountains, continents, the climates of the past, 
and the development of life, ending with the chapter 
“A Glimpse into the Future.” 


Time and Timekeepers. W.I. MILHAM. 3rd ed. 
Illustrated. xix+616 pp. $1.98. October, 1941. 
Maemillan, 


rhe whole subject of Time from the beginnings of 
history is covered in this book After a chapter on 
rime in general, the history of timekeepers is traced 
from the primitive sundials to modern clocks and 
watches, including their construction, care and ac 
curacy. 


Glass: The Miracle Maker. c. J. PHILLIPS. I] 
lustrated. xii+424 pp. $4.50. 1941. Pitman. 


The story of the history, manufacture, physical and 
chemical properties of glass and its applications are 
here collected from scattered sources. It is intended 
for the architect, engineer, industrial designer and 
layman who are interested in glass and its future 
possibilities in industry. 


Biology and Human Affairs. x Ww. RITCHIE. Il 
lustrated. xiv+1026 pp. $2.32. 1941. World 


Book. 


This textbook for a high school biology course is in 
tended to develop an appreciation of the method and 
scope of biology and the importance of extending its 
application to human affairs. The presentation com 
bines the type, group and principles methods. 


Biological Symposia. Volume ILI. W. O. FENN, 
editor, ix+370 pp. $3.50. 1941. Jaques Cattell. 


This volume on muscle physiology is a collection of 
papers given at a symposium on muscle of the Amer 
ican Physiological Society, together with additional 
papers. Muscle chemistry and myoneura! transmission, 
eliminated from the symposium, are included. 


Desert Wild Flowers. E. C. JAzcer. 2nd ed. 
Illustrated. xxx +322 pp. $3.50. October, 1941. 
Stanford. 





Following a key to identification are descriptions 
which stress the natural history of 764 desert plants 
The volume is illustrated with photographs and draw 
ings by the author. It is a field reference for the ama 
teur as well as for the professiona) botanist. 


Endocrinology. R.G. HoskINs. | 
pp. $4.00. 1941. Norton. 


A discussion of the glands and thei: 
they are known today, describing hormo 
and their influence on human life It is 
the doctor and intelligent layman as we 
dents of psychology and medicine, bei: 
author's earlier book, “Tides of Life 


Hippocratic Medicine. W. A. HeEIpE! 
xv+149 pp. $2.00. September, 1941 


This discussion pictures Hippocrates, th: 
Medicine,”’ as a typical physician of his day 
cerned chiefly with the spirit and met! 
Greeks, aiming to interest the physician 


solve literary or historical problems 


Native African Medicine. G. W. H 
trated. xvi+294 pp. $3.50. 1941. Haz 


A medical missionary presents the results 
of the medicinal practices of African na 
special reference to the Mano tribe of | 
native herbal remedies for illness or 
magic portent are discussed, accompanied 
tion of any ceremonials connected with th« 


Human Anatomy and Physiology. N. ID 
and B. G. Kine. Illustrated. vii+ 525 p; 
1941. Saunders. 


This textbook for a student nurse course 
anatomy and physiology is organized in 
functional units, each with an anatomical sys 
basis. The structure of the system is descr 
followed by a discussion of its physiology 


The Living Past. C. H. Gorpon. Lllustrat 
pp. $2.50. 1941. John Day. 


Though this is a popular study of what 


chaeologist does and what he finds, it has bé 


pared for the specialist as well as for the lay: 
author has chosen Western Asia as his sc 
many anecdotes of his personal experiences 
Arabs now living there are included. 


Rubber’s Goodyear. A. C. Ree. |! 
vili+ 248 pp. $2.50. 1941. Messner. 


This biography of Charles Goodyear is th« 
his discovery of the rubber vulcanizing process 
perseverance in making the world realize its ut 
tells of his reverses, his final success and of 
court trials he was forced to carry out conce 
fringements on his patents. 


The South Seas in the Modern World. 
KEESING. L[lustrated. xv +391 pp. $3.51 
John Day. 


A survey of the Oceanic islands of the Pa: 
volume discusses their political, strategic, 
nomic role and the problems of the natives in t! 
today. The author is professor of anthropolog 
University of Hawaii 
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DETERMINISM IN PRIMITIVE SOCIETY? 


By Dr. JULIAN 


SENIO ‘ HROPOLO« 


[HERE has recently been renewed in 
est in the general proposition, stated 
many ways and with varying degrees 
moderation, that technological and 
onomie changes largely predetermine 
social and political trends. Politicians, 
isiness men and lavmen argue the 
ower of some form of ‘‘economic deter 
nism’’ as against ideologies What 
has anthropology, centering its attention 
largely on the simpler peoples of the 
world where it should be easier to isolate 
the causes of social change, to sav of this 
proposition ? 

Anthropologists have long recognized 
that the spread ~ customs from one 
group of people to another—‘ diffu 
sion’’ in anthropological terminology 
accounts for at least nine tenths of the 
culture of any group. On its face, this 
would seem to assign any kind of eco- 
nomic determinism an insignificant role 
An analysis of this problem, however, in 
the hight of what is known of culture 
change among primitive peoples, both 
before and after they have experienced 
acculturation resulting from contact 
with European cultures, exposes its con 
siderable complexity Under certain 
‘onditions, subsistence patterns—that is, 
the activities concerned with aequiring 
food, clothing, shelter and other things 
indispensable to existence have imposed 
very narrow limits on possible variation 


social and economic organization 
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DETERMINISM IN 


» jocal group rarely numbers more 
50 people, its members are usually 
ted so that it is necessary that a man 
his wife from another group. Each 
ip consequently consists ol people 
ited through the male line. It is a 
trilineal, patrilocal, exogamous, land 
ning band. This pattern is repeated 
onsistently under identical economic 
| environmental conditions that a 
ise-and-effect relationship between the 
tter and the former is unmistakable 
Although the essential social patterns 
the tribes just mentioned developed 
rectly from factors that are mainly 
onomie, diffusion was also at work in 
some cases. In northern Australia, 
atrilineal moieties—dual divisions reck 
oning descent through the female line 
had spread among many tribes and been 
superimposed on patrilineal bands to 
create a complicated system of marriage 
classes. In southern California patri 
lineal moieties had been adopted by 
several tribes with patrilineal bands 
And among all these tribes, a number of 
minor details of society were clearly 
derived from neighboring areas 
Subsistence patterns imposed even nar 
rower limits on the social structure of 
Shoshonean tribes in the Great Basin 
area of the western United States.2 In 
aboriginal days, the Shoshoneans did 
little hunting, as game was too searce 
They relied predominantly on wild seeds 
that grow sparsely in the semi-deserts 
Because these seeds occur somewhat erra 
tically from vear to year it was necessary 
that families, usually wandering alone 
in their food quest, gather seeds wher 
ever they could be found. This brought 
overlapping subsistence areas and a com 
plete lack of ownership of natural re 
1 Julian H. Steward, ‘‘The Social and Eco 
nomic Basis of Primitive Bands.’’ In ‘‘ Essays 
in Anthropology in Honor of Alfred L. 


Kroeber, ’’ Berkeley, California, 1936, pp. 3 1 


50. 
2 ScrENTIFIC MONTHLY. 49: 
ber, 1939. 
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\ FORT ST. JAMES CARRIER FAMILY AT LUNCH IN THE FRONT YARD 


quickly developed bands of considerable structure of hunters and evatherers 
size. more fertile environment was i 
The question of what limitation sub- gated among the Carrier Indians 


sistence patterns imposed on the social British Columbia The Carrer In 
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CARRIER INDIANS AT FORT ST. JAMES, BRITISH COLUMBIA 
MAKE MANY BIRCHBARK VESSELS FOR HOME USE AND FOR SALI 
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jit an area of comparatively abu 
food resources Like their Atl a 
can-speaking relatives of the Macken 


fur-bear 


basin, thev trapped 


als and hunted large game charae 


ruil like 


stic of the north woods | 
tribes of the north Pacifie coast. tl e\ 
so took considerable quantities ol fis] 
pecially salmon, from the headwaters 
the Fraser and Skeena Rivers. A] 
ough less wealthy than the coast 
lians. the Carrier found living not as 


ecarious aS amone the tribes east o 





COWBOY JIG CONTEST AT THE ANNUAL 
A ( ITAR AND ACCORD 


he Continental Divide bevond the hab 
tat of the salmon 

The history of the Carrier Indians is 
known in considerable detail during the 
century and a quarter that has elapsed 
since the first European visited them in 
1805. Certain events during the pr 
historic period can be inferred with 
reasonable certainty. 

The Carrier subsistence pattern that 
was known at the beginning of the his 
toric period probably extends back sey 
eral centuries. It rested on a balance 
of complementary activities carried on 
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of private ownership of food resourees 
As among other Athapaskans, all mem 
bers of the village or band probably had 
the right of using the group’s fishing 
Stations and hunting area. 

In the course of time, however, the 
Carrier were exposed to influence from 
the Pacific coast, where the tribes had a 
strongly matrilineal society with an aris- 
tocracy based on wealth—a_ socio-eco 
nomic organization unique among Ameri 
ean Indians. The Northwest Coast tribes 


are organized in totemic moieties andl 





COMPLICATED DEADFALL TRAPS 
FORMERLY USED BY THE CARRIER INDIAN FOR 
CATCHING FUR-BEARING ANIMALS. 


clans. <A child belongs by birt! 
mother’s group. Each clan and 
had certain hereditary titles of n 
which were held by individual m: 
passed on to their sisters’ sons 
remaining in the clan and family 
these titles went rights to the prod 
certain fisheries and other natura 
sourees and the privilege of req 
one’s clansmen of the common el; 
help amass goods for great feast 
which presents were distributed to 
chiefs or nobles. These feasts. 
potlatches, were essential to estab 
title and the wealth it represented 
the Northwest Coast point of view 
that proof of wealth lay in distrib 
rather than hoarding goods. 
Completely foreign to Athap: 
society as this Northwest Coast pat 
would seem, it spread up the S 
River from the Tsimshian Indians 1 
Carrier of Babine Lake and final 
those of Stuart Lake. Its appear 
among the Carrier, however, was in 
paratively late prehistoric times, 
was still spreading when the Whit 
arrived. Some Carrier adopted it 
within the past hundred years. 1 
Stuart Lake people, however, had 1 
whole system when the Europeans 
arrived as several facts show. The s 
cession of matrilineallv inherited 
and titles can be traced back to this tir 
Moreover, several historic incidents dl 
onstrate the importance of wealth to 1 
early Carrier. It is related that in 1s: 
James Douglas, who was in charg 
Fort St. James, had two Indians put 
death for the murder of two sold 
The great chief Kwah entered the 
to avenge the matter. He objected 
to the death sentence imposed on 
Indians but to their bodies having b 
thrown to dogs. As Kwah threatene: 
kill Douglas, a quick-thinking wor! 
began to potlatch him with toba 
blankets and other goods thrown f1 
the loft. No Carrier nobleman ¢o 
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t murder in the face of such gifts 
Douglas’s life was spared 
far as can be ascertained, the trans 
from a simple band system to the 
thwest Coast type of society occurred 
ut a single important change in the 
ods of producing wealth. Hunting, 
and fur-trapping were still car 
| on with devices that are widespread 
clearly old in the north—bows and 
yws, traps, nets and snares. Innova 
s were not in methods of production 
t in ownership and distribution. Land 
t previously had belonged to the 
le group was now divided among 
en holding potlatch titles Other 
ople continued to live on the produes 
this land but might be obliged to sup 
the needs of their potlatching noble 
in, who might also be a kinsman and a 


irce of some pride to them In short 





alth was now owned and much of it 


nsumed by a hereditary aristocracy CARRIER NONAGENARIAN 
The only economie factor that must be ¥ 
msidered in this new Carrier social 
der was salmon fishing. The wealt! potlatches were sorry affairs mpared 
at salmon made possible was insuffi with those held bv Indians on the R 
ent to create a new system, but without where natural resources at reat 
the system could not have been intro A wealthy coast noble 1 
duced. This is shown by the distribution distribute quantities of fox hundreds 
f elans and potlateching. Whereas they of Hudson’s Bav blankets. a 
were finally adopted by practically all presents, but, to prove that his 
the tribes on the salmon streams west of Vas unlimited cil as 
the Continental Divide in northern Brit eanoe in sheer bravado \ potlatel 
sh Columbia, they did not and almost Carrier eave each euest a bit 
certainly could not have spread to the perl aps a pair of moccasins ‘ 
poorer Athapaskans of the Mackenzie and a quarter or a sixth of a T[ndson’s 
basin beyond the habitat of the salmon Bay blanket t was sa that a} 


The first effect of contact with the who had been potlatehed ofter ! ht 
White man was to intensify rather than receive enough pieces of bla 


lter the motivations and structure of them tovether into a whole blanket 
Carrier society. Steel traps made it pos In the course ol me. other inflne) 
sible to take more furs, guns to shoot emanating from the White man be 

more game and steel tools to construct undermine the native Carrier svste1 
welrs that would eatch more salmon But the transition to a n ‘ind o 
The fur-trade introduced a wealth of society was effected gradua taro 
uropean foods. Potlateh enests en series of cultural reinteerations The 


joyed presents in greater variety and (‘arrier experienced a minnu m of the 
: quantity than ever. But at best. Carrier shock that has demoralized so mar 
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1 


tribes atter the Impact ol Kuro 
ilture on their own. Some of the 
th which change was accomplished 
be attributed to the powerful per 
tv of Father Morice, a Catho 
sionary among them during the eru 
ears of their transformation An 
rian and ethnographer lather 
ce studied the native Carrier culture 


In Stamping out 


succeeded not only 
y features disapproved by the 
Church but in developing the Carrier 
¢ new lines 
Qne of the first blows at the native 
stem was to disrupt the mechanism for 
heriting wealth and titles by banning 
ss-cousin marriage. It had been the 
stom that a man marry his mother’s 
other’s daughter, live for some vears 
his uncle’s household, and finally in 
herit his uncle’s land and title With a 
prohibition on cousin marriage, this in 
eritance machinery was thrown out of 
ar. It was still possible, of course, for 
1 man to give his wealth and titles to his 
sister’s son but. without cross-cousin 
arriage, his own daughter received 
othing, so that these were alienated 
from his immediate family. Moreover, 
the Carrier were continually exposed to 
the White man’s system of patrilineal 
wnership and _ inheritance In the 


course of time, therefore, certain men 
ime to consider it better to divide their 


states among their own sons and repudi 


ate the ancient obligation to give them to 
their nephews. One of the first to follow 
this independent course was Chief Kwah, 
owner of the highest titles and largest 
territory at Fort St. James. He divided 
lis land equally among all his sons. An 
nereasing number of men _ followed 
Kwah’s example so that to-day very few 
Carrier families lack trapping grounds 
Descent from father to son is the rule 
The new system of land tenure and 
inheritance in turn destroved the basis 
of the old titles and potlatching. For a 
few years, men continued to pass their 


oO 
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native 
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SOO) 
lateh for his title He was refused recog? 
nition. To-day most Stuart Lake Car 


rier not only do not know who would be 


eligible for titles but have forgotten what 
most of the titles were 

Potlatching was also undermined when 
the Indians began to learn that it is bet 


ier to husband goods than to give them 
away. The importance of this became 
very clear after the fur take had begun 


seriously to decline as a result of immod 


erate trapping with steel traps and after 


the eatch had all but vanished 


when the government prohibited the use 


salmon 


of weirs and when the down-stream ¢an 
neries cut heavily into each salmon run 


Under aboriginal conditions, depleted 


fortunes could have been restored in time 


with redueed 


Now, 


ate 


work. 


hard 


resources, 


with 
potlatching Into capital 
that would take many years to replenish 
and tended to pauperize the common 


people who had to supply potlatch goods 


In a few parts of British Columbia where 


secret potlatches are oceasional ly held 


CARRIER WOMAN AND DAUGHTER-IN 
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to-day in defiance of Provi 


+ 


public officials are no little anno 
commoners who have impoverish: 
selves for potlatches should e¢ 


ceovernment relief ! 


Among the last features of 
Carrier social system to fade 
matrilineal, exogamous clans 
could, of course, have persist: 
potlatching was abandoned Bb 


were weakened when the Ind 
The clans | 


felt the 


cepted Catholicism 


people who 


sisted oft 


related to one another because t] 


the common bond of an animal 


functions WI 


Cathohe Chureh destroved the s 


as economic 


well 


myths and beliefs that had sar 


the supernatural nature of these 1 


the bond between clansmen was 
f kinshy 


het we 


weakened The sense oO 
to fade 


members became more frequent 


and marriages 
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Present day Carrier society a 


Lake consists of individual fan 
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ar ey 


SMOKE HOUSE FOR DRIED FISH AND 
xelusive rights to certain trap 
that are registered with and pro 


eted by the Provincial Government 
fhe family is the kinship and economi 
nit Potlatching, 


ealth and exogamous clans have disap 


based on 


status 


peared. The transition to the new socio 


onomic system was caused mainly by 


m-economic factors—absorption of the 


White man’s ideology, especially Catholi 
sm. Depletion of native resources was 
incidental, contributing factor 
Its effect will probably be consummated 
the future, when the native economy 
radually vives place to a svstem of jobs 
Carrier are absorpted 
the broader economy of the White 
an 
review, it is evident that 
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MEAT WITH NA V1 YPI 
the influet subsistet 
the genera or! SO 
ranization 1s reat am 
and gathern peoples 
productivit Amon: 
least, the framework ot 
permitted seve) r 
society, the cho het 
ing on the influence o 
peoples rather than upo1 
sity Anthropology 
be in a position to for 
tant general tions abo 
In SOClal Change un th 
been analy zed In man 
ferent kinds Kach anal 
the complex interaction © 
nologv, environment, so 
ganization and diffusion 
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RUGGED SOUTHERN ALPS. FOX GLACIER, SOUTH ISLAND 
BEAUTY AS WELL AS STRUCTURE THESE ALPS RESEMBLE THE ALPS OF SWITZE! 


ACTIVE GLACIERS DESCEND THE MOUNTAIN VALLEYS ALMOST TO SEA LEVI 














SOME PROBLEMS IN NEW ZEALAND'’S 


POLITICAL GEOGRAPHY 


8 ng ! 
r I } ! ! i. ! 4 
+ } el tl nfl ! 
nde r 
| re yy ? 
’ na ? " ws 
ind ti strong 1 is 
} 
\ 
STRONG natural location dominates the 


tieal Lite t New Zealand Thou 


sands of miles of water isolate her fron 


centers of world activity, and twelve 


ndred miles of water form an effective 


warrier bet ween ner and her nearest col 
ental neighbor, Australia. Indeper 
ence characterizes the political and 
social life but not the economic activities 
the smallest dominion 
It is common for New Zealanders to 
onsider their independence practically 
as complete as that of the United States 
It is, so far as their political activity and 
social and governmental matters are con 
erned. On the other hand, strong senti 
ental ties and economic dependence 
pon Great Britain contrast sharply 
with, and in many respects counteract 
the natural tendencies toward, inde 
pendence 
To outside observers living amone the 
New Zealanders for several months be 
fore the present conflict in Europe broke 
was readily evident that New Zealand 
as eminently loval to Britain. There 
vere signs on every hand that as soon as 
England moved toward war the small 
ominion would be closely in her wake 
fact, one could not help feeling that 
frequent occasions, the ‘‘colonials’”’ 
ere distinctly impatient with the toler 
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security 


‘w Zeala 


6U per cent. ol 


and na 


The problems of participation in the 
present world struggle in Europe do not 
completely obscure the concern of these 
people for the international problems of 


the Pacific area Ne 


nd fears 


not with a tangible fear but with 


SeSS ror a 
During 
May, 1939, the writer spent an evening 


with an 


Ih 


a subconscious realizi 


conquering - 


ition of 


Japan 


her owl 


weakness and of the prizes she might pos 


a brief visit in Dunedin in 


edueator ot 
the evening 


Their task tha 


ut 


id 
fa 


details for 


that community. 
the host had to 


leave to attend a meetine of school offi 


t evening was to 


the evacuation of 


To an American 


hntastic 


Dunedin’s school children in case of an 


the idea 
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Dunedin is at the southern 
of the most isolated countries 
world, but is taking serious steps 
vent an air raid disaster. And s 
alone in her anxiety. Eacl 
New Zealand cities is taki 
precautions 

There are several good reas 
their concern, Japan is not so 
New Zealand as most of us ass 
clally when we think in terms 
stepping stones. For almost h: 
tury Japan has been expanding 
and farther south. Where she 
unable to conquer territory, as 
mosa and China, she has used mors 
means, some of them peaceful. At 
last war she received mandates 
former German Island groups, M 
Caroline and Marshall, territor 
bases in the west central Pacifi 
vears the Japanese have been 
into the Philippines Althou 
Japanese are not numerically dot 
their attitudes and organizatio1 
them a group to be reckoned wit! 
Zealand looks upon the PI ilipp l 
tion as a possible threat to herse 
present plans for Philippine 
dence materialize. With realism 
teristic of their European associat 
New Zealanders expect Japan to 
into the Philippines when the Am 
move out. Nothing is much more | 
as a cause for jitters than the rea 
that Japan is moving closer and clos 
New Zealand 

Observing a world map, we are 
to assume that New Zealand has litt 
offer Japan as an object of cong 
Certainly her bulk does not impress 
who has a continental viewpoint 
Japan’s viewpoint is not contin 
She is an island country herself a1 
appreciate the resources and advant 
of New Zealand. 

The latter is about two thirds as 
as Japan, but much richer in ag! 
tural resources. The amount of 
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di in New Zealand Is greater than 
n Japan Japan with about 
two thousand square miles of 
able land supports almost seventy 
n human beings. New Zealand, on 


ther hand, with nearly twenty-nine 
sand square miles of cultivable land 
rts only one and one-half million 
yitants. Underpopulation in New 
nd is almost as serious a problem 

s overpopulation in Japan 
New Zealand lies between thirty de 

s and forty-eight degrees south lat 

Japan lies between thirty degrees 
forty-five degrees north latitude 
atically they are similar, although 
in experiences greater temperature 
emes because it lies in the immediate 
fa tremendous continent, while New 
and is separated from its nearest 
itinental neighbor by the broad Tas 
Sea 

From the point of view of politica 

graphy, New Zealand is not an eas) 

| to defend. The sparse population 
scattered over the coastal lowland 
roughout the entire thousand miles of 
rth and south extent with major con 
ntrations at four widely separeted 
nts 

(he largest urban area, Auckland and 
ts suburban communities, with about 

seventh of the total population of 
New Zealand, occupies a narrow isthmus 

the northern part of the North Island 
The island there is less than six miles 
wide. On the east it faces the Pacific 

(1 on the west, the Tasman Sea It 

iv be approached from either side; but 

the eastern side can accommodate 
eanic traffic. The task of providing 
lefense for that crowded isthmus is a 
ajor military problem. 

About four hundred miles south of 
Auckland, at the southern end of the 
North Island is the capital, Wellington, 

city of 125,000. It has somewhat bet- 
er natural protection than Auckland, 
ut is vulnerable because of the concen 
tration of its industrial developments 


F 
a 
S Soee? 


@ NLDIN 


——_ 
3s 
POPULA ION TS | 
»s i ‘ 
oO Oo ( 0 4 
rN ‘ 
~~) | 
The Sout! Sland has two 
population eoncentrations iSO 
Christchurch and the othe 


In addition, there are smallet 


tions torming a} ntermittent 
population on all the coasts ex 

southwest part the Sout} 7 
no case are there significant p 


concentrations at any pots 1 


twenty-five or thirty miles fron 


With such a long thin lin 


; | 
i 


Ton the COST OT adeq late ¢ 


PTe 


+? 


aggressive attack is prohibit 


population of one and one-ha 
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(KLAND OCCUPIES A NARROW ISTHMUS BETWEEN THE TASMAN SEA AND THE PACIFIC O 


ONLY THE WAITEMATA HARBOR ON THE PACIFIC SIDE IS OF ANY VALUE FOR OCEAN SHIPPING 


ENTRANCE TO MANUKAU HARBOR 


to unite the two dominions of Australia 
and New Zealand into a much closer 
union than either is willing to advocate 
at the present time. Also both countries 
are likely to favor closer ties with the 
United States. Favorable trade conces- 
sions with the United States are quite 
likely if the South Pacific countries can 
be made to feel that we are sincerely in- 
terested in their security. The recent 
appointment of our first minister to Aus- 
tralia seems to indicate the truth of that 
assumption. It is much better for those 
countries to sacrifice some of the inde- 
pendence nature has given them in order 
to secure the protection of a country of 
their choice than it is to lay themselves 
open to the conquest of uncongenial 
‘* foreigners. ”’ 

Dependence on the strong arm of 
Britain was not a matter of blind faith. 
New Zealand and Australia got much 
consolation out of the base at Singapore 


IS TOO SHALLOW FOR SAFE USE. 


and they gladly gave aid to the n 
country in exchange for the help 
hoped to receive from ‘*‘Home’’ 
occasion arose 

Thoughtful New Zealanders reco: 
the principal flaw in that arrange) 
It is evident that if England weakens 
if Pacific troubles intensify while 
home land is busily engaged in Eur 
the help they have bargained for can 
be delivered. The only solace in 1 
case is the United States. 


It is remarkable the amount of sat 


; 


faction New Zealanders get out o 
Pacific Fleet. They look upon it—if 
as their first line of defense—certa 
as a major bulwark against Japa) 
aggression upon English-speaking la 
of the Pacific. All through New Zea! 
and among all classes of people one h 
most positive evidence of such an 

tude. They apparently have abso 
confidence that the United States wo 
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vl id 
Th Easter! Powe At least that 
heir belief before September. 1939 


prot em of the density ol Ne 


lv bv and let them be gobbled 


! : 
nd’s population about 16 
re mile) is fully as important as its 
em © population «List! bution A 
arnt a halt people occupVInge a 
which could support ten million n 
‘ 
ort is a serious reogrrap mw ana po 
matte! Protecting the spa 


ist the designs of “* people witho 
- assumes considerable proportions 


re is constantly the feeling that, 


tT use The eountrv more 


owners do no 
romically Trom an mternational pom 
view, some one else will Population 
ease becomes, at least academically 
popular and much discussed topic 
Obviously, the intelligent thing is for 


New Zealand to increase her population 


aa. 1 ae ee 


| use her space adequately. The only 


fticulty is that she can hot do iT TI ere 





REGROUND SHOWS H ERRY DOCKS, AT THI 


COMMER 








POL, 


IT ie 





~ 
19s 
} 
iwriil 
1) } 
tT ihe 
! Ve 
} } 
(oi 
eLISIT 
meas 
iol 
r\ ') 


ER O 


\l 





PA 


MMGRAPHLY 








AUCKLAND’S MAIN BUSINESS DISTRICT ON WAITEMATA HARBOR 


HE LOWER LEFT FOREGROUND SHOWS TWO OF HE PR 
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ips We have practical] cLIsScol Zea | I I _ 


and tor approximately the s s I 

s. In the present social ordet S 5 
mpossibl or nationals 1 meet ti 

n con pe Nl ) ! nl ral S ‘y . 
the same time maintain the sta ss 


with meager economic and socia Whv s 


sourees Or Opportunities migrate most = such as N Z. 
idiily and in greatest numbers. They that el " 
to the new country only their sk In the first 
man power. In a new and undevs without opport ties 
ed country that IS sufficient B iT races q 
yew Zealand s ho longer a new alt rover) 
leveloped country She has reached No count Vv IS 
high stage in her present type ol difficulties 
momie and social organization She that 


iintains a hieh standard of living and Against im ints 


not permit any class to be oppressed r even the sai 
B it she wants to retaln the henefits ol there are the other two ob | Ss 
hat organization for those who hav The most effective 
rked to achieve it Immigrants sin to establish themselves is 
do not fit into the scheme of things abor or the products 
nless they have sufficient wealth to wer p tha thers 


aintain a standard of living equal to While the that tl 
that of the average New Zealand work ow stal orde) 
ne Inan The chances ar lt a migrant petitiol estal S} 
has that much wealth in his home land waves and r st 
e will be quite happy to stav there and viously 1s { ke . N 
enjoy it Zealand's lab 
There are very few opportunities in ment to fost 
New Zealand for specialists or for peopl The on othe 
vith highly developed skills. Such peo trv can be mad 
ple are social and economic luxuries be is to subsidize tl ! 
ond the financial reach of a country so that he can 1 
with limited population and modest — standard of livit 
neans The fact prevents specialists at the same tim mpete w 
from other countries from moving to lished labor on its ow \ 
New Zealand. Much worse, it costs New this out on a reve s 
Zealand the loss by emigration of many materia t] tax 
her most promising sons. It has long the count! s alrea op te 


een a cause for annovance among New gardless of values it is 
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tion to the problen Under any c¢ireun 

sTunees t | e benefits woll | he TOO distant 

ana the expense Too IWnmediate Tor al 
nization to Tace 


transitory political org: 


even if it were inclined to atten pt the 

. , 

asi\ 
severa vears ago an attempt at the 
pplication of a scheme of the last men 
tioned type was attempted. A system of 
assisted immigration was put into effect 
ceased TO operate 


but has practically 
The general scheme of governmental as 
sistance to Immigrants Is based on nomi 


bv a person already dwelling in 


nation 


New Zealand 


ror } Ss 


who undertakes to find em 
He Miust 


| reside at 


plovment nominee 


that his nominee wil 


New Zealand 


vruarantee 


Since 


least five vears in 
1925 not more than seven thousand 1m 
migrants have been assisted in that man 
ner and during the vears 1933-37 inclu 
sive the greatest number assisted in an) 


one vear was eleven 


Homogeneity is characteristic of the 


POT DANCERS IN ROTORUA DRESSED IN NATIVE COSTUME 


ON CEREMONIAL OCCASIONS AND FOR THEI 
AND DANCE THEIR NATIV\ DANCES, A OTHER 
PARTICIPATING 
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present pop itlo \ 
(pproximate Jo per cent 
popttla ~ | »ritisi Les } 
provin il differences have res 
the dissimilar geographic eny 
of the widelv separated larger 
ties. But common descent w 
traditions, a strong entral ¢ 
md COM MOM eCCOMOMLIG alle a 
problems bind the parts closel 
nority 


The only significant n 


vroup is the Maori native 
are so much involved in the ve 
Zealand culture and are gaining 
from their contacts with the Bi 
it is certamlyv imeorrect to tl 
Maoris as constituting a minor 
lem in the sense that those wor 
to lay 

New Zealanders are general! 
their treatment of the Maori 
the hundred vears of close 
exchange for the land which he 


owned, the British have 


RISTS, THE MAORIS 8 
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TIMES THEY LIVE VERY 


DOMINIO? 
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Maoris from exceedinelv war-like, stone 


rt ] 


ve cannibals into peaceful, industrious 
tizens. It is generally agreed that the 
Maori fared better at the hands of the 
New Zealander than the Indian did at 
the hands of the American It is also 
dent that the Maori enjovs muel 
creater economic and social equality with 
his pakeha (European) neighbors than 
s the case with our American Negro 
However, it is not quite fair to attrib 
te this better treatment to a higher 
sence of social justice on the part of the 
British. Such is hardly the case, and 
any New Zealandeis recognize the fact 
The Maori has never been an economic 
His numbers, 


about 5 per eent. of the total population 


threat to the Europeans 


ire not great enough to cause any serious 


economic conflicts The Maori repro 
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ing orator in the country ; ‘* Princess’’ Te 
Puia a Jane Addams o the 
Maoris; Dr. Peter Buck, the director of 
Bishop Museum in Honolulu and a lead 
ing anthropologist on the staff at Yale 
University; and Dr. L. H 


ber ol By rd’s second Antaretie 


Potaka, mem 
Expedi 
tion. A social order which permits and 
encourages the development of such tal 
The Maoris 


have so far adopted the European cul 


ent is indeed commendable 


ture of their British neighbors that they 
a character 
In the last 
war the Maoris carried their full share 
of the burden. In the present conflict 


think about world affairs u 


istically European manner 


they are again joining the military forces 
for the protection of their common coun 
try. Plans are now under way for the 
formation of an all-Maori battalion of 
the men now enrolled and those who are 


ready to enlist 





ARAPUNI POWER STATION 
NEW ZEALAND HAS AN ABUNDANCE OF POWER FOR 
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Economica i. New Zealar 


from achieving the independe 


aseribes TO wolated countries 


pally agrieu 


sources are prine! 
possesses S ifficient good qual 
her own needs but is practica 
of economically valuable iron 

basis of modern industrial deve 
No petroleum 


have been discovered: but | 


deposits of s 


power resources are abundant 


korests were once 


developed 


and still are in many loealitie 


reforestation has been accomp! 
not in sufficient amounts to 
for the ruthless deforestation 
of the last half century 


Some degree ot sell sufficiency 


facturing IS maintained by virtue 


exorbitant import tariff 
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vaged in manufacturing industries 


stitute approximately 6 per cer 


ON THE WAIKATO RIVER 
HER INDUSTRIES FROM COAL AND WATI 


; 
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THE WAIKATO RIVER WAS DIVERTED FROM ITS FORMER COURSE BY VOLCANIC ACTIVITY, rHt 


FROM THIS STATION CONTRIBUTES LARGELY TO THE NEEDS OF ONE OF THE MAJOR DAIRY REGIONS | 
USE OF ELECTRICITY IS ALMOST UNIVERSAI 


THE NORTH ISLAND. 


IN NEW ZEALAND THE 
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total population. That is considerably 

gvher than the figure for agricultural 
states in the United States, but less than 
the figure for manufacturing states. In 
lowa 2 per cent of the population is en 
gaged in industry. In Minnesota the 
figure is 3 per cent. Pennsylvania and 
Ohio each employs 8 per cent. of its popu 
ation in industry and Massachusetts, 10 
per cent. 

Of the ninety-six thousand New Zea 
anders emploved in manufacturing, 
more than three fourths manufacture 
for home consumption. Fewer than one 
fourth are engaged in industries manu 
facturing for export. Almost all those 
engaged in manufacturing for export are 
engaged in processing agricultural prod 

‘ts: wool, milk, cream, meat and hides 





The country is second only to Denmark 


. ie TURING RI —_ \RANAK 
is an exporter of butter, and is the [ANUPACTURING |] : an \KI 
‘ ' BUTTER FACTORIES ACCO FOR A , 
vorld’s greatest exporter of cheese She at ARe OF THE be 
s the biggest supplier of both commodi IN THE YEAR 1936-37 " ont 


ties to the United Kingdom. Hers is the FOURTH 0 








O14 THE SCLENTIFIC MONTHLY 


po 





» 


GRAIN HARVEST SHOWN IN THE NORTHERN CANTERBURY PLAINS 
GRAIN PRODUCTION IS A MINOR HAS oF} AGRI ru Ri N NEW EA ANT Hit co 7 


EN IN ITS GRAIN REQ IF> Ss. ONLY BECAUSE OF STRIK MPO 





SHEPHERD WITH A SMALL ‘*‘ MOB’’ OF SHEEP NORTH OF NAPIER 
SHEEP DOMINATE DRIER EASTERN AREAS. WOOL AND MUTTON ARE EXPORTED AND THE FORME! 


ONE OF THE CHIEF EXPORTS OF THE COUNTRY. DURING MOST YEARS THE VALUE OF WOOL EXPO 
APPROXIMATES THE VALUE OF BUTTER EXPORTED 
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he more export value sed 1 
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a recent broadcast Mi Walter 
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WHEAT PRODUCTION ON FERTILE SUB-HI 


THIS SMALL AREA PRODUCES ALMOST ALI Ht 
ABOUT THE ONLY PLAC! N NEW FALAND W 


i body debts. These had to be paid there 


s never any question that they would not be 
ere was a certain amount left over for in 
rts. That means that no matter what system 
id been devised, it would have been impossibl 
pay for any more imports than had been paid 
this year (1939 
But in the main people in New Zealand were 
employment: they were getting more reason 
e wages: their spending power was increased 
ey still wanted the same amount of goods, the 
met purchases mm the shops, and so the shops 
manded of wholesalers and manufacturers the 
me amount of goods. This meant that manu 
turers and importers were demanding the 


me amount of raw material and finished go vds, 
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btedness Was Incurred in establisi | 
tal capital froous in the country Thre qu rac 
remains that New Zealand S a whethe 
r nation with rather extravagant As 
sin matters of import goods New 


inders travel extensivel) They the 


w quality goods, and have been sub 


ted to pressure salesmanship from na ties. The ‘ : 
s wishing to provide New Zealand’s evice bh . 
rts Increased local prosperity  ¢jently but unobtrusiv 
e 1935 after a pel od of depression nantions seas —* a 
ised even greater demand for Import those who } S \ 


ls—quite in excess of the value ofl 
exports after the necessarv interest pa‘ 


ts had deen deducted... The situation 


sper a 
ime so serious that the government 
nd it necessary to institute direct in " . 
rt and export control in December 

1922 ge 


The import restrictions particular! 

ive had a tremendous effect upon the — o1 
veryday lives of all the citizens. Ame —_ 
an cereals, canned goods, coffee, ciga mace 
ettes, tobacco and many articles of ), 
thing were wiped off the import list pioyment 
mpletely. Washing machines, electric — tries 
efrigerators, cameras (just to mention | 6 


ew luxury and semi-luxury goods) are 


rmitted only when one can prove an 


solute need. It is not possible to im Since Lo nods 1 st of New Ze 
rt anything without an import li land’s notes, it is natural that th bt 
ense. Furthermore, one must secure the should trv to direct as much of her t 
ithority of the Bank of New Zealand in that direction as possibl ‘he fact 
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STRUCTURE OF THE COTTON FIBER AS 
REVEALED BY THE MICROSCOPE 


By Drs. CHARLES W. HOCK and ROBERT C. RAMSAY 


Oo hb S a is ~ 
ite) lis S 
I Hh is rit ippearance ! ! 
rine 1 sw : 
the ep rmal cells. The 
wths thus rile ie ‘ ) \ 
mn neti ePHSeS 1) } hic . 
growth only a thi rimary u " 
ses the protoplasn thy to e 
Thereafter the thickness of thy ‘ 
S lnk reased by a deposit on of 
which comprises the secondary u " 
latter is laid down on the inside : : 
rimary wall, thereby decreasing the Wi . a ‘he : 
» of the central cavitv which contains 
ving protoplasm. Secondary thick ™ 
continues until the boll opens sapeeneneaien _ 
hen the exposed hairs dry up and adi ™ : 
S nds whieh | 


is, a mature cotton fiber is a single 


usually more than a thousand times 


ver than it is wide, and attached to 

d only by its base Although less 7 SI 
na thousandth of an inch in diame st / 
r, a fiber mav attain a length of several — 


fferentiate between the primary and 


} 


ers are Kleal for studving the strue 
re of the primary wall. When a voung 


er is examined microscopically with 


hes 
7 discussing the structure of the cell 


| of the cotton fiber it is essential to 


secondary wall Since deposition of 


atter does not start until from 15 to 


days after the fibers originate. voung 





bstances which exhibit differe: nd s 
ction along different axes are said to sl 
ble refraction or birefringence. On of ti 
Vays tor observing the optical properties RIé IFTEI ) CoO ) 


birefringent materials is to examin 
crossed nicols, whiel prisms empl 


olarizing light oO 
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atter also contalns Wax and pectic 
materials which mav be detected by 


applvinge various stains to the fiber, as 


direct chemical analysis 


When vor ng 


removal of wax and pectin the delicate 


fibers are purified by the 


framework of cellulose always remains 
It appears, therefore, that the primary 
wall is made up of a tenuous network of 
ulose strands intimately associated 
with a membrane of wax and pectic sub 
Although it comprises only a 


t< . 
Stale? 


relatively small part of a mature cotton 


fiber, the primary wall greatly influences 
the surface properties ot the fiber whiel 
play a prominent role in dyeing, finish 


ing and other processing of cotton 





tE COTTON FIBER 


‘ PRAMMONIUM HYDROXID 30 ION, SHOW 


The principal chemical constituent of 
cotton, and the one chiefly responsible 
for its usefulness to man, is cellulose 
The bulk of the cellulose of a cotton fiber 
is in the secondary wall. Because it is 
a more favorable medium for study, and 
also beeause of its greater economic 
importance, the attention of most inves 
tigators has been directed mainly to this 
part of the fiber. As a result, much more 
is known about the structure and beha 
vior of the secondary wall than is known 
about the primary wall. 

Cuprammonium hydroxide solution is 
commercially as 


frequently employed, 


WW ¢ | as nthe tapora 7 iSas 

cellulose The reagent was 
! . ] . . 

neariy one hundred years 


Schweizer, who made some 
observations on the behavik 
walls in this solution 
cotton fibers are placed in 
nium reagent thev immediat 
swell and twist. The rapid expa 
the cellulose of the secondary 
results in the rupture of the 
wall. As the cellulose continues 


through such a break, expand: 


beads appear alo 


of the fiber (Fig. 2 Where 1 


panded areas occur Close oo 


resemb] Ine 


fiber has an appearance rese 


however, the cellulose dissolves 
pletely, leaving a residue whicl 
principally of fragments of tl 
wall, and to a lesser extent of 
from the central cavity or lume 
Full-streneth cuprammoniut 
dissolves the cellulose of single 
fibers or of cross sections in a ré 
short time Dilute solutions of 
agent, on the other hand, swell tl 
ereatly but dissolution of the ce 


retarded Swelling fibers S 


offers an excellent means of obs 
their structure Whi 


eotton fibers are treate 


details of 
sections of 
dilute cuprammonium hydroxid 
tion the sections swell to man 

their original diameter, thereby 

ing a layered structure. On treat 
swollen sections with a dve such as ¢ 
red, alternating layers appear to 
deeply and lightly with the dve (1 


A and B 


sect ions 


Between crossed nicols t 
show alternating lavers 
strong and weakly birefringent mat 
(Fig. 3, C 


the secondary wall can also be obs 


The lavered struct 
in longitudinal view (Fig. 4 
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STRUCTURE OF COTTON FIBER 023 


the fiber is made up of innumerable fine 
fibrils oriented at an acute angle with 
respect to the axis of the fiber. The 
fibrils make either an ‘‘S’”’ or ‘*Z’’ 
twist,’ reversal of direction (Fig. 5, B) 
taking place many times in a single fiber. 

It appears also that, at least in certain 
types of cotton, the direction of orienta- 
tion of the fibrils in the first-formed layer 
is opposite from that in layers which are 
laid down thereafter. In other words, 
if the first layer of fibrils makes an ‘‘S”’ 
twist, all the fibrils formed in subsequent 
layers make a ‘‘Z’’ twist. 

It is readily apparent that reversals 
of direction of the cellulose fibrils are 
responsible for the optical differences 
observed with crossed nicols, and that the 
band of extinction is the place at which 
the reversals occur. It can be shown that 
the number of extinction bands in a 
single fiber invariably corresponds with 
the number of fibril reversals. 

In carrying out microscopic investiga- 
tions of this sort, the question often 
arises whether the structures which are 
seen are real. For example, are the 
apparent fibrils which may be observed 
under various conditions of illumination, 
real structures or are they due merely 
to surface irregularities or diffraction 
phenomena? To aid in answering such 
questions a micromanipulator can be of 
great help. This instrument makes pos- 
sible the precise mechanical control of 
fine glass needles (about 0.0001 inch wide 


8 The fibrils are said to show an S twist if, 
when the fiber is held in a vertical position, the 
spiral of the fibrils conforms in slope to the 
central portion of the letter ‘‘S’’ and a Z twist 
if the spirals conform to the central portion of 
the letter ‘‘Z.’’ 


at the tip) whereby fibers can be dis- 
sected, flattened, stretched and other- 
wise handled so as to clarify details 
When needles are inserted in the fine 
fibrils comprising the bulk of the cellu 
lose of the secondary wall the fibrils may 
be separated from one another (Fig. 6 


in a manner whi 
the fibrils are real structures and not 
artifacts 

The System Ol fine threads or fibrils 
which make up the secondary wall are 
variously grouped so as to give a layered 
pattern. 
tion of the wall the fibrils may be ob 


In an expanded transverse s« 


served as more or less round structures 
In the denser layers of the fiber there 
more fibrils per unit 


are, presumably, 


area than in the more porous layers 
which are deposited during the day 
Microscopic examinations thus make it 
clear that a cotton fiber, which at first 
glance may appear to be a relatively sim- 
ple unit in itself, is in reality made up 
of still smaller structures upon which the 
properties of the whole fiber depend 
The wall of a mature fiber appears to 
have the following structure. The sec- 
ondary wall, which contains nearly all 
the cellulose of the fiber, consists of in- 
numerable spirally 
exceedingly fine diameter. The secon- 


oriented fibrils of 
dary wall is enclosed by a thin primary 
wall which consists of a layer of wax and 
pectic material associated with a fine net- 
work of cellulose 


covers the secondary wall like a tight 


The primary wall 


Sausage casing and exerts a marked in- 
fluence on the behavior of the fibers 
The lumen or central cavity also contains 
wax and pectic substances, plus various 
amounts of degenerated protoplasm 








ON THE SOTHIC CYCLE 


By Professor WM. A. LUBY 


DEPARTMENT OF MATHEMATICS, 


Tue earliest astronomers known left 
no material evidence of their work. 
None of their ruined observatories nor 
their decayed instruments have re- 
sisted the course of time. Nor have 
their records of observations of the 
heavenly bodies been preserved. Singu- 
larly enough the proof of their activity 
was a calendar which they devised and 
induced a great country to adopt. That 
country was Egypt, and the calendar 
was the famous Egyptian calendar 
which remained in use for over forty 
centuries. 

Extensive research by various Egyp- 
tologists has established numerous inter- 
esting facts concerning the Egyptian 
calendar. In that calendar the year 
consisted of twelve months of thirty 
days each and five holidays. This made 
a year of 365 days. Whether these early 
scientists knew that the year consisted 
of about 36534 days or not is unknown. 
At any rate later Egyptian astronomers 
discovered that fact, but they did not 
change their calendar to take care of it. 

It is indeed striking that the Egyptian 
calendar makes no attempt to use the 
lunar month of 29.5 days. The Baby- 
lonians, the Hebrews, the Greeks and 
the Romans endeavored in various ways 
to fit the lunar month into the year. 
One of these ways was to use months of 
29 days and 30 days successively. This 
gave a year of 354 days. So extra 
months had to be inserted from time to 
time. The modern value of the lunar 
month 29.531 days and the tropical year 
365.2422 shows the impossibility of an 
attempt to make one fit into the other. 

The Egyptian year had three seasons 
called the Inundation, the Cultivation 
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and the Harvest. The first season of the 
year shows by its name its relation ¢ 
the annual rise of the Nile. At first 
New Year’s day was closely associated 
with one astronomical phenomenon 
namely, the rising of the star Sirius just 
before the sun. This is the so-called 
heliacal rising of Sirius. 

Egyptologists believe that the calen- 
dar agreed with the sun at the start 
But in four years, the calendar would 
be in error by one day. In eight years, 
the error would be about two days. In 
120 years the error would be approxi- 
mately 30 days. As time passed the sea- 
sons would shift farther from their 
original place. Winter would come in 
the summer months and vice 
Eventually the calendar would 
more agree with the seasons and the 
annual rise of the Nile would 
nearly agree with the first day of th 
year. 

The Egyptian name of Sirius is Sothis 
Hence the interval required for the sea- 
sons to shift through the year was called 
the Sothie cycle. According to the cal- 
culations of the time this was 1,460 
years. This number is obtained by 
dividing 365 by one fourth. 

Now the Egyptian calendar was used 
down to relatively modern times. Ac- 
eording to Censorinus, a Latin writer, 
Sirius rose just before the sun in 139 
A.D. This means that New Year’s day 
in the civil calendar of Egypt once again 
agreed with the heliacal rising of Sirius 
Counting back intervals of 1,460 years 
gives the dates 1318 s.c., 2781 B.c. and 
4241 s.c. In his earlier work, Breasted 
gives 4241 B.c. as ‘‘the earliest recorded 
date in history.’’ (‘‘Ancient Times,”’ 
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page 45). Accordingly, the Egyptian 
calendar was put into effect on July 19, 
4241 B.C. 

In an article in the October number 
of Tae Screntiric Montaty for 1935, 
Breasted gives the intervals 1318 B.c., 
9776 p.c. and 4236 B.c. The reason for 
these slight differences need not concern 
us here. According to Dawson ‘‘the 
great majority of Egyptologists are in 
favor of the earlier of the last two dates, 
as the one on which the Egyptian calen- 
dar was inaugurated’’ (‘‘The Age of the 
Gods,’? page 151). The Cambridge 
Ancient History is in substantial agree- 
ment with Breasted (Volume I, page 
168). Meyer, in ‘‘Geschicte des Alter- 
tums’’ is in good agreement with both. 
He, however, uses 1,461 years, not 1,460, 
as the Sothic cycle (Volume I, page 
109). This number is obtained by divid- 
ing 3654 days by one fourth. 

Whether the Egyptian calendar was 
inaugurated in about the year 2776 B.c. 
or in about 4236 B.c. is a matter for the 
Egyptologists to determine on the basis 
of the evidence. With that question the 
writer is not concerned. He does, how- 
ever, wish to point out that the historians 
referred to have incautiously used an 
erroneous value for the length of the 
Sothie cycle. Hence each date deter- 
mined by means of it is in error. 

The matter is not determined by what 
the Egyptians thought the length of the 
Sothie eycle was. Newcomb, in his 
“Popular Astronomy,’’ pages 47-48, 
writes: ‘‘ After the lapse of 1,460 years, 
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according to the calculations of the time, 
each season would have made a complete 
course through the twelve months, and 
would have then returned once more to 
the same time of year as in the begin- 
ning. This was termed the Sothie 
period ; but the error of each year being 
estimated a little too great, as we now 
know, the true length of the period would 
have been about 1,500 vears.”’ 

The length of the solar year is 365.2422 
days. If we divide this by .2422, the re- 
sult is approximately the length of the 
Sothie cycle or 1508.+ years. But the 
length of the vear is changing. At the 
present time it is decreasing one second 
In the course of time it 
The length of the 
day also appears to be variable. Hence 
after the lapse of many years the Sothic 
cycle itself changes slightly. Its length, 
however, is near 1,500 years, the value 
given by Newcomb. 

Since a Sothic cycle of 1,460 years was 
applied three times previous to 139 a.p. 
the result given by Breasted is in error 
by at least three times the difference 
between 1,500 and 1,460 or 120 years. 
This gives 4236+120=4356 bc. This 
makes ‘‘the earliest recorded date in 
history’’ July 19, 4356 n.c. If the Sothie 
eycle, during the last 60 centuries, re- 
mained nearly constant at 1,508 years, 
the error would be about 144 years in- 
stead of 120. Apparently the Egyptian 
calendar was put into effect on July 19 in 
a year near or one somewhere within the 
interval from 4356 B.c. to 4380 B.c 


in 200 years. 
will increase again. 












INVENTIONS AND WAR 


By Dr. QUINCY WRIGHT 


PROFESSOR OF INTERNATIONAL LAW, THE UNIVERSITY OF CHICAGO 


THRovuGHOUT the long history of war, 
there has been a cumulative development 
of military technology. Invention of 
defensive instruments has usually fol- 
lowed close on the heels of the invention 
of offensive weapons.’ This balance of 
technology has tended to support a bal- 
ance of power. But the balance has not 
tended toward increasing stability, con- 
sequently the political effect of military 
invention has not been continuous. 
There have been times when inventiqns 
have given the offensive an advantage 
and conquerors have been able to over- 
come the defenses of their neighbors and 
build huge empires. At other times the 
course of invention and the art of war 
have favored the defensive. Local areas 
have been able to resist oppression, to 
revolt and to defend themselves from 
conquest. Empires have crumbled, local 
liberties have been augmented and inter- 
national anarchy has sometimes resulted. 

During the last five centuries, mili- 
tary invention has proceeded more rap- 
idly than ever before. Important differ- 
entials in the making and utilization of 
such inventions have developed. In gen- 
eral, the inventions have favored the 
offensive, and there has been a tendency 
for the size of political units to expand. 
This tendency was, however, arrested 
during much of the nineteenth century 
by inventions favoring the defensive and 
many self-determination movements 
were successful. This article will trace 
the development of modern military tech- 
nique as influenced by invention, the 
outstanding characteristics of that tech- 


1 This perhaps supports 8. C. Gilfillan’s insis- 
tence that inventions are usually made in re- 
sponse to a need. (‘‘The Sociology of Inven- 


tion,’’ Chicago, 1935, pp. 10, 152.) 
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nique at the present time, and its present 
and potential political effects. 


1. DEVELOPMENT OF MopERN Mu 
TARY TECHNIQUE 

‘*Until within the last few years 
wrote Rear Admiral Bradley A. Fisk 
1920, ‘‘the most important single cha: 
in the circumstances and methods of war- 
fare in recorded history was made by 
invention of the gun; but now we se 
that even greater changes will certai: 
be caused by the invention of the 
plane.’’* Modern civilization began 
the fifteenth century with the utilizati 
of the first of these inventions and has 
witnessed the steady improvement of this 
utilization through development of ac 
racy and speed of fire of the gun itself; 
penetrability and explosiveness of t! 
projectile; steadiness, speed, and secur- 
ity of the vehicle which conveys it o 
land or sea toward the enemy; disciplin: 
and adaptation to such utilization 
military organizations. 

While the airplane continued this 
development by providing an eve 
swifter vehicle for carrying the gun, 
also introduced the third dimension int 
warfare, permittng the use of gravita- 
tion to propel explosives, far wider a1 
more accurate scouting, and an extensi 
of military action behind the front, over 
vast areas and across all barriers of ter- 
rain. Both of these inventions, after 
their use was thoroughly understood 
greatly augmented the power of the 
offensive, though, in the case of the gun 
the defense immediately began to catch 
up and the general trend of war between 

2‘*The Art of Fighting,’’ New York, 1920, ; 
361; see also Lewis Mumford, ‘‘ Technics and 
Civilization,’’ New York, 1934, p. 87. 
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equally equipped belligerents was toward 
a deadlock.* A similar tendency is al- 
ready observable in the case of the air- 
plane. 

The history of modern military tech- 
nique falls into four periods, each 
initiated by certain physical or social 
inventions and leading to certain mili- 
tary and political consequences—the 
periods (a) of experimental adaptation 
of firearms and religious war (1420— 
1648), (b) of professional armies and 
dynastic wars (1648-1789), (c) of in- 
dustrialization and nationalistic wars 
(1789-1914), (d) of the airplane and 
totalitarian war (1914— ). 

(a) During the period of discoveries 
and wars of religion, medieval armor 
was being abandoned, pikemen, halber- 
diers and heavy cavalry were going, 
and the Turkish Janissary infantry, 
equipped with cutlass and long bow, well- 
disciplined and supported by light cav- 
alry and artillery, were being copied 
throughout Europe. Heavy artillery 
had been able to reduce feudal castles 
and the ‘‘wagenburg’’ had revolution- 
ized field tactics. The experience of the 
Thirty Years’ War (1618-1648) ended 
this period of experimental adaptation 
of firearms by mercenary armies, and 
modern armies began to emerge.‘ 

Naval architecture was greatly im- 
proved during this period. The clumsy 
galleons of the Spanish Armada, differ- 
ing little from those of Columbus a cen- 
tury earlier, and resembling the oar- 
propelled galleys of the Middle Ages, 
were superseded in the mid-seventeenth 
century by longer, swifter and more 
heavily armed ‘‘broadside battleships’’ 
which differed little from those of Nel- 
son, nearly two centuries later.® 

8 Fiske, op. cit., p. 355. 

*Charles Oman, ‘‘A History of the Art of 
War in the Sixteenth Century,’’ London, 1937; 
Spaulding, Nickerson and Wright, ‘‘Warfare,’’ 
London, 1924. 
5S. C. Gilfillan, ‘‘Inventing the Ship,’’ Chi- 
cago, 1935. The beginnings of this type were to 
be found in the ships with which Drake and 
Hawkins fought the Armada. 


Equipped with the new technique of 
firearms, E iropeans had oe upiled strate- 
America, Africa and Asia, 


readily overcoming the natives whom 


gic points in 
they encountered. The tenden ‘Vv OI this 
new technique was toward political in- 
tegration inside and expansion outside 
of Europe. By increasing the relative 
power of the offensive, firearms made it 
possible for the more aggressive rulers, 
especially those of Turkey, Portugal, 
Spain, France, Britain, 
Netherlands and Sweden, to expand 
their domains in Europe at the expense 
of feudal princes and to expand over- 


Prussia, the 


; 


seas at the expense of native chieftains 

(b) The seventeenth and eighteenth 
centuries witnessed the development of 
the professional army, loyal to the king 
and ready to suppress internal rebellion 
or to fight foreign wars if paid promptly, 
and if the officers were adequately re- 
warded by honors and perquisites of 
victory. Louis XIV and Cromwell con- 
tributed greatly to the development of 
this type of army, which, however, in the 
eighteenth century tended to be more 
concerned with safety and booty than 
with victory. Consequently, military 
invention emphasized defense and forti- 
fication. The art of war prescribed 
elaborate rules of strategy and siege- 
eraft. Rules also dealt with the treat- 
ment of prisoners, with capitulations, 
with military honors and with the rights 
of civilians. The Prussian army with its 
vigorous discipline, aggressiveness and 
new strategic ideas under Frederick the 
Great to some extent broke through this 
defensive technique and brought this 
type of army to the highest point.' 

The destructiveness of war was lim- 
ited by the general exemption from the 
activities of Jand war of the bourgeois 
and the peasants, who constituted the 
bulk of the population. 

6G. N. Clark, ‘‘The Seventeenth Century, 
Oxford, 1929; Spaulding, Nickerson and Wright, 
op. cit.; John W. Wright, American Historical 
Review, July, 1934, pp. 629 f.; Richard Lewin 
sohn, ‘‘ The Profits of War,’’ pp. 28 7 
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were anti-military in attitude and of 
little influence in the polities of most 
states. The monarchs preferred to leave 
their own bourgeois and peasants to pro- 
duction, provided they paid taxes, and 
to recruit their armed forces from the 
unproductive riffraff, officered by the 
nobility, whose loyalty could be relied 
upon. With the existing techniques 
their armies could not easily attack the 
enemy’s middle classes, unless his army 
was first destroyed and his fortifications 
taken. In that case such attack was un- 
necessary because these classes would 
usually accept whatever peace might be 
imposed. Lacking in patriotism or na- 
tionalism, they were little concerned if 
the territory on which they lived had a 
new sovereign provided they could re- 
tain their property.’ 

Navies reached the limit in size pos- 
sible for wooden ships in the seventeenth 
century and underwent very little 
change until the steel ship developed 250 
years later. The problem of adequate 
raw materials for war instruments was 
sharply presented in England during 
the latter part of this period as a short- 
age of oak for the hull beams, and of 
huge pines for the masts developed. The 
United States profited in the Revolution 
by blocking the British from their 
Canadian supply of mast timber. The 
British never met this problem by a con- 
sistent policy of planting until after the 
Napoleonic Wars, when the oaks were 
planted too late to become ripe until 
wood was superseded by steel in ship- 
building.*® 

(c) The French revolutionary and 
Napoleonic period developed the idea of 
the ‘‘nation in arms’’ through revolu- 
tionary enthusiasm and the conscription 
of mass armies.® The idea of totalitarian 
7 Hans Speier, Social Research, 1936, vol. 3, 


pp. 304 ff. 

8 Robert C. Albion, ‘‘ Forests and Sea Power,’’ 
‘*The Timber Problem of the Royal Navy, 
1652-1862,’’ Cambridge, 1926. 

9 Hoffman Nickerson, ‘‘Can We Limit War?’’ 
Bristol, 1933, pp. 111 7. 
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war was developed in the writings 
Clausewitz, rationalizing Napole 
methods. After wars, the is 
between professional, long-service, 
tocratically officered armies and 
script, short-service, democratic ar 
was debated on the continent of Eur 
with a general relapse to the former ty; 
during the long peace of Mettern 
era. The rise of nationalism, demoe: 
and industrialism, and the mechaniza 
tion of war in the mid-century rees 
lished the trend toward the nation 
arms and totalitarian war.*® 

The use of steam power for land and 
water military transportation develo) 
in the first half of the nineteenth centur 
and was given its first serious test in the 
American Civil War. Moltke 
ciated the military value of these inven- 
tions and his genius in using railroads 
for rapid mass mobilization won Bis. 
marck three wars with extraordinary 
rapidity against Denmark, Austria and 
France. The ironclad and heavy naval 
ordnance were also tested in the Ameri- 
ean Civil War. The era of military 
mechanization progressed rapidly, add- 
ing greatly‘to military and naval budgets 
and to the importance of national wealth 
and industry in war. The new methods 
were given a further test in the Spanish- 
American, Boer, and Russo-Japanes 
wars. 

The great nineteenth century naval 
inventions—steam power, the screw pro- 
peller, the armored vessel, the iron- 
hulled vessel, heavy ordnance—were at 
first favorable to British maritime domi- 
nance because British superiority was 
more marked in iron and coal resources 
and a developed heavy industry than in 
forests and wooden shipbuilders. bu 
this advantage did not continue. The 
new battleships were more vulnerable 
than the wooden ships because ordnance: 
gained in the race with armor, and re- 
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appr 


10 A, F. Kovaes, ‘‘ Prussian Military Legisla 
tion,’’ Manuscript Thesis, University of © 
cago, 1934. 
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pair at sea was impossible. Further- 
more, the mine, torpedo, submarine and 
airplane added new hazards to the sur- 
face fleet, especially in the vicinity of the 
enemy’s home bases. Warships, there- 
fore, became more dependent upon well- 
equipped and secure bases for fueling 
and repair, and approach to even a 
greatly inferior enemy became hazard- 
ous. With the industrialization of other 
powers and their development of naval 
strength, Britain found it increasingly 
difficult to maintain a three or even a 
two power superiority in the ships them- 
selves, while their distant bases became 
less secure.** 

Britain abandoned the effort to domi- 
nate the Caribbean after the Venezuelan 
controversy with the United States in 
1896, acquiesced in American seizure of 
the Spanish islands and agreed to an 
American fortified Panama Canal. It 
also welcomed American acquisition of 
the Philippines and in 1902 made an 
alliance with Japan, indicating doubt of 
its capacity to maintain its Far Eastern 
position by its own forces. The entente 
with France indicated awareness that 
British Mediterranean interests could no 
longer be defended single-handed. 

Britain thus recognized that the de- 
velopment of naval techniques had 
tended toward a regionalization of sea 
power, and as a result it reduced its 
commitments for unilateral sea control 
from the seven seas to those seas con- 
trollable from bases on the British and 
Portuguese isles and from Gibraltar, 
Suez and Singapore. The far-flung 
British empire, the highways of the 
Mediterranean, the Caribbean and the 
China Sea and the Pacific could no 
longer be defended by the British navy 
alone. They must be defended by the 


uJ. P. Baxter, ‘‘The Introduction of the 
Ironclad Warship,’’ Cambridge, 1933; Bernard 
Brodie, ‘‘Major Naval Inventions and Their 
Consequences in International Polities, 1814—- 
1918,’? Manuscript Thesis, University of Chi- 
cago, 1940. 


dominions themselves and by alliances 
and friendships, especially with the 
United States, France and perhaps with 
Japan. It was clear that the British 
capacity to maintain reasonable order, 
respect for law and commercial obliga- 
tions, and to localize wars by maintain- 
ing the balance of power in Europe had 
been greatly reduced. Naval inventions 
and the spread of industrialization had 
ended the Pax Britannica." 

This situation was realized by the con- 
tinental powers, who developed their 
armies and navies with increasing speed 
after observation of the Russo-Japanese 
war, and after the failure of the Hague 
Conferences to achieve disarmament 
They paid particular attention to the 
potentialities of the improved rifle, ma- 
chine gun and artillery, as well as to the 
art of entrenchment.** The possibilities 
of the mine, torpedo and submarine were 
developed, especially by France, point 
ing the way for German utilization of 
these weapons in the World War. Be- 
ginnings were made, especially by 
France and Germany, in the adaptation 
of the airplane and dirigible to military 
purposes. The results anticipated by 
the Polish banker, Ivan Bloch, in his 
book written in 1898, occurred. War 
became deadlocked in the machine gun 
lined trenches, in the mined and sub- 
marine infested seas of the World War. 
This deadlock was not broken until attri- 
tion had ruined all the initial belliger- 
ents, and new recruits and resources on 
the Allied side from the United States 
made the cause of the Central Powers 
hopeless.** 


12 Q. Wright, American J rnal f Interna 


tional Law, July, 1940, vol. 34, pp. 410 7. 
18 Lt. Col. Azan, ‘‘The War of Position,’’ 
Cambridge, 1917. Introduction; Admiral Fiske, 


op. cit., pp. 355 -59. 
14 While the capacity for coordination which 


was perhaps greatest in Germany because of her 
discipline and the f at si 1 the inte r 
lines, and least for Russia among the great pow 
ers, accounted for tl r } ikd ’ f ti 
latter, the quantity of resources to draw pon, 
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The advent of aerial war in the twen- 
tieth century ended the relative invul- 
nerability of the British Isles to invasion. 
The weakening of surface control of the 
sea by the use of mines, submarines and 
airplanes further impaired the position 
of Great Britain and that country dur- 
ing the 1920’s accepted the thesis that 
the integrity of the empire depended 
upon collective security. The possibili- 
ties of the airplane and tank, neither of 
them fully exploited during the World 
War, supported hope in some quarters 
and fear in others that the power of the 
offensive would be increased, that mobil- 
ity in war would be again possible, and 
that the deadlock would be broken.*® 

These possibilities encouraged aggres- 
sion by Japan, Italy and Germany after 
1930. Dissatisfaction with the political 
results of the first World War, resent- 
ment at the self-centered economic poli- 
cies of the democracies, serious deteriora- 
tion of the middle classes and the spread 
of revolutionary ideologies engendered 
by the costs of war, widespread unem- 
ployment flowing from the great depres- 
sion of 1929 provided motives for aggres- 











which was less for Germany than for her enemies 
who held the exterior lines, accounted for Ger- 
many’s ultimate defeat. The discouraging in- 
fluence which quantitative comparisons must 
have had on the German command after Ameri- 
can entry into the war can be appreciated by a 
study of the data in Leonard Ayres’s statistical 
summaries ‘‘The War with Germany, a Statis- 
tical Summary,’’ Washington, 1919. 

15 General Douhet of the Royal Italian Air 
Force seems to have initiated the idea (of ob- 
vious propaganda value to a state planning to 
expand by military bluffs, whatever its military 
value) that victory can only be won by attack 
which under modern conditions is only possible 
by air; that surface defense should be only to 
facilitate air attack; that adequate air forces 


can soon gain ‘‘command of the air’’; that, 


once gained, this command, if ruthlessly ex- 
ploited to attack the enemy’s big cities, can so 
break the enemy ’s morale that he will surrender. 
(See Lieut. Col. P. Vauthier, ‘‘La doctrine de 
guerre de General Douhet’’; Dupuy and Eliot, 
‘*Tf War Comes,’’ 1937, pp. 53, 60; Hart, ‘*The 
Remaking of Modern Armies,’’ pp. 96 ff. 
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sions, but if collective security had | 
better organized and the airplane 
tank had not been invented, the 
pects would hardly have been suffici 
encouraging to induce action. As 
was, the initial success of Japan in M 
churia and the failure of the disar 
ment conference, alarmed the S 
into rapid rearmament and encour 
Italy and Germany to do likewise, « 
cially in the air. Initial failure « 
democracies to support the treaty st 
ture when Germany began to rearm 
to reocecupy the Rhineland in violat 
of international obligations, encour 
these states to consort together an 
continue aggression in weak areas 
ing aviation with rapid success, whilk 
phases of the national life were or 
ized for total war.*® 

This development of militarism, tota 
tarianism and aggressiveness was | 
completely exhibited in Nazi German 
Here the reaction from military def 
had been intense, confidence in techni 
ability to develop mechanized war was 
great, the economic situation was par- 
ticularly grave, and the extreme den 
racy of the Weimar Constitution ma 
In the backgrou: 


} 
u 
] 
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government weak. 
however, the foundations had been 
by the historic rise of Prussia throug 
war; the methods of the Great Elector 
Frederick the Great, and Bismarck; th: 
philosophies of Fichte, Hegel, Nietsch 
the historical interpretations of Momm- 
sen and Treitschke, and the geopolitics 
of Ratzel and Haushover.** Similar 
developments had begun in England 
under Cromwell and in France under 
Louis XIV and Napoleon at times wher 
new military techniques, the disciplined 
use of firearms, superior coordination o! 


16 Speier and Kahler, eds., ‘‘War in O 
Time,’’ especially chapter on War Econor 
by E. Lederer, pp. 43 ff. 

i7F,. Schuman, ‘‘The Nazi Dictatorshi 
New York, 1935; J. T. Shotwell, ‘‘What 
many Forgot,’’ New York, 1940. 
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rmy and industry, mass mobilization 
, propaganda, ap- 
give these governments a 
strategic initiative. The 
narliamentarism and reliance upon the 
navy stopped the trend in England, as 
in France did military defeats, the 
democratic sentiment of the revolution 
and the declining population of the nine- 
eentury. In the United States 
decentralized institutions, 
isolation, and the democratic tradition 
have formed a barrier against militar- 
ism. In Japan, Italy and the Soviet 
Union, however, the 
political ambition, economic frustration, 
imputations of racial, social or political 
inferiority, post-war disorganization and 
revolutionary ideas, when stimulated by 
hopes born of new military inventions, 
have tended in varying degrees toward 
military totalitarianism similar to that 
of Germany. 

As the development of the gun by 
European great powers in the sixteenth 
and seventeenth centuries extended 
their imperial control to the overseas 
countries, followed by the latter’s imita- 
tion of their techniques and eventual 
revolt, so the development of the air- 
plane by the totalitarian states in the 
twentieth century first extended their 
empires and then compelled the democ- 
racies to adopt their techniques. Thus 
the great powers, whether with a demo- 
cratic or an autocratic tradition, 
whether relying on the army or navy, 
whether European or American or 
Asiatic, have in a disorganized world 
felt obliged to follow the lead of that 
one of their number most advanced in 
the art of war. 

The trend toward general militariza- 
tion initiated by the gun was, however, 
checked in the eighteenth and nineteenth 
centuries through the rise of the naval, 
commercial, industrial and financial 
power of a relatively liberal and anti- 
military Britain; through the increasing 


nationalistic 


through 


neared to 


teenth 


geographic 


circumstances of 
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strength of 


indecisiveness and destructiveness of 
war; through the professior 1 of 
the armed forces; and through tl t 

militaristic philosophies of the rising 
bourgeois. It is possible that the posi 
tion of the United States, the pl soppy) 
of peace and international organization, 
the economic cost of total war and per 
haps the failure of aggression in the 


second world war may have a similar 

influence the latter part of the twen- 

tieth century. In April, 1940, in spite 

of the success of Hitler’s Blitzkrieg in 

Poland, Denmark and Norway, some 
; 

multary experts were 


rari +? ’ r 7 
pre il itis? Liie 


failure of that method and the 


the second world war into a long stage 
of attrition in which the super 
control of resources and manufacturing 
capacity of the democracies and the neu 
trals trading with them might eventually 
win the war. 
that 
longer defend themselves from 


It seems probable, how 


ever, small nationalities can no 


powerful 
neighbors equipped with a vast superi- 
ority of planes. As the 
artillery made it possible for monarchs 


Invention Ol 


to batter down feudal castles and build 
nations, so the airplane will destroy the 


independent sovereignty of nations and 
create larger regional units in their 
place. Whether there will be empires 


resting on conquest alone or federations 


resting on consent remains to be seen 


2. CHARACTERISTICS OF MODERN 
MiniTrary TECHNIQUI 

(a) The outstanding characteristic in 
which modern war has differed from all 
earlier forms of 
degree of 
long-range 
chine guns, artillery, gases), of 


war has been in the 
mechanization. The use of 
striking power (rifles, ma- 
power- 
propelled means of mobility (railroads, 
motor trucks, battleships, tanks, air- 
ships), and of heavy protective covering 
and 


fortresses. tanks 


(armor plate on 


King-Hall, News Letter, Suppk 
April 5, 


18 Stephen 
1940. 


ment, 195, 
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warships) has meant that the problem 
of war manufacture has risen to primary 
importance.’*® In historic civilizations 
the soldier provided his own equipment, 
and it generally lasted as long as the 
soldier. Some equipment was lost, but 
even arrows could usually be collected in 
large numbers from the battlefield. 
Now a dozen men must be engaged in 
production and transportation services 
behind the lines to keep one soldier 
supplied.”° 

(b) A second important change has 
been in the size of armies, both abso- 
lutely and in proportion to the popula- 
tion. It might seem that if each soldier 
needs such a large amount of civilian 
help there would be fewer soldiers, but 
this has not proved to be the case. 
Power transport and electrical communi- 
cation have made it possible to mobilize 
and control from the center a much 
larger proportion of the population than 
formerly. Men can be transported rap- 
idly by railroad and motor lorry, and 
eanned food can be brought to them. 
Thus where formerly one per cent. of 
the population was a large number to 
mobilize, now over ten per cent. can be 
mobilized, of which a quarter may be at 
the front at one time. But ten per cent. 
mobilized requires most of the remaining 
adult population to provide them with 
the essentials for continuing operations. 
Thus instead of one per cent. engaging 


19 Friedrich von Bernhardi, ‘‘On War of 
Today,’’ London, 1917, vol. 1, chaps. 3, 4; 
ingelbrecht and Hannighan, ‘‘ Merchants of 
Death,’’ New York, 1934, chap. 1. Pecuniary 
profits of war have shifted from the direct 
plunder or reward of the general, privateer, 
soldier and sailor to the indirect gains of the 
war financier, war trader, war manufacturer, 
war contractor and war speculator. Richard 
Lewinsohn, op cit., pp. 115, 300. 

20 Adam Smith, ‘‘ Wealth of Nations,’’ book 
5, chap. 1; J. M. Clark, W. H. Hamilton and 
H. G. Moulton, ‘‘ Readings in the Economics of 
War,’’ Chicago, 1918, pp. 93 7., 112 7. Hans 
Speier, American Sociological Review, 1939, vol. 
4, p. 374. 
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in war and the rest pursuing their pea 
time occupations of trade or agricu 
now over half of the entire populat 
must devote itself to direct or indi; 
war service. 

(c) A third change, consequent 
the second, has been the military org 
zation of the entire nation. The arm: 
forces have ceased to be a self-contaiy 
service apart from the general po; 
tion. The soldiers and sailors must 
recruited from those men whose serv 
can be most readily supplied by wo 
children and the aged. The experts 
transportation and industrial serv 
must be largely exempted in order that 
they may continue their ‘‘civilian’’ se: 
vices which, under modern conditions 
are no less essential to war. Such 
gearing in of the agricultural, econo: 
and industrial population to the an 
forces requires a military organization 
of the entire population. Since the per- 
fection of such an organization after the 
outbreak gf war has been impossible, t! 
conditior f war have more and more 
merged into those of peace. The mili- 
tary organization of the entire popula 
tion in peace has become necessary as 
preparation for war.” The development 
of modern military technique has, there- 
fore, tended toward the military state 

(d) A fourth change, characteristic 
of modern military technique, has been 
the extension of government into the 
control of economy and public opinion 
The military state has tended to becom: 
the totalitarian state. Other forces of 
modern life have, it is true, had a similar 
tendency. Democracy, under the influ- 
ence of nationalism, has induced the in- 
dividual to identify all phases of his life 
with that of the state, while state social- 
ism, under the influence of depression 


21 Hans Speier, loc. cit.; Frieda Wunder! 
Labor in War Time, in Speier and Kahler, eds 
op. cit., pp. 245 ff. 

22 Hans Speier, Social Research, 1936, vol. 
pp. 304 ff. 
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has induced the state to intervene in all 
phases of the life of the individual, but 
the needs of modern war have led and 
accelerated the process.** Modern war 
has required propaganda to sustain 
morale among the civilian population 
which, contributing directly to the war 
effort, can no longer expect to be exempt 
from attack. Modern war has also re- 
quired an adjustment of the nation’s 
economy to its needs. A free market 
system, depending on profits, has proved 
less adequate than military discipline 
for reducing private consumption and 
directing resources and productive en- 
ergy to war requirements. Since transi- 
tion from a free economy to a controlled 
economy would be difficult in the pres- 
ence of war, preparation for war tends 
toward such a change in time of peace. 
Furthermore, autarchy is necessary as a 
defense against blockade. The controls 
necessary to confine the nation’s 
nomie life to those regions whose re- 
sources and markets will be available in 
time of war must be applied before the 
war. The modern technique of war has, 
therefore, led to the autarchic totali- 
tarian state and the elimination both of 
free economy and free speech.** 

(e) A fifth change, characteristic of 
modern war technique, is the breakdown 
of the distinction between the armed 
forees and the civilians in military 
operations. The moral identification of 
the individual with the state has given 
the national will priority over humani- 
tarian considerations. The civilian’s 
morale and industry support the na- 
tional will. Thus the population, manu- 


23 Walter Lippmann discussed, in 1937, vari- 
ous factors which had weakened liberalism since 
1870, but concluded ‘‘ There is only one purpose 
to which a whole society can be directed by a 
deliberate plan. That purpose is war, there is 
no other.’’ (‘‘The Good Society,’’ p. 90.) In 


eco- 


1884 Herbert Spencer saw collectivism leading 

to ‘‘militant communities organized for a state 

of constant war’’ (‘‘The Coming Slavery 
24 Speier and Kihler, op. cit. 
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facturing and transport centers have 


become military targets.° Since bomb- 


ing aircraft and starvation blockades 


have made it possible to reach these tar- 
gets over the heads of the army and forti- 
fications, the principle of military neces- 
sity has tended to be interpreted in a 
way to override the traditional rules of 
war for the 
and property.*® 


protection of civilian life 

While distinctions according extensive 
exemptions to the 
civilian population and the 
economy may still be supported by refer- 


noncombatants, the 
national 


ence to the sources of international law, 
the practice of war has tended to become 
totalitarian. Starvation, bombardment, 
confiscation of property and terroriza- 
tion are considered applicable against 
the entire enemy population and terri- 
tory, except in so far as practical dan- 
gers of reprisal and a desire to utilize 
the population of occupied areas may 
inhibit. The entire life of the enemy 
state comes to be an object of attack.’ 
The modern doctrine of conquest even 
extends to the elimination of that popu- 
lation and its property rights in order 
to open the space it occupied for settle- 
ment.?° 

(f) A sixth characteristic of modern 
war technique has been a great increase 
in the intensity of military operations in 
time, and of their extension in space. 

Operations of war have always had 
the object of concentrating a greater 


25 John Westlake, Chapters on ‘‘The Prin 


ciples of International Law,’’ Cambridge, 1894, 
p. 273. 
26Q. Wright, Minnesota Law Review, 1921, 


vol. 5, pp. 520 ff. 


For general discussion of 
doctrine of military necessity see Westlake, op. 
cit., pp. 238 7.; U. 8. Rules of Land Warfare, 
1914, Arts. 10-13. 

27 Rudolf Littauer, Enemy Property in War, 
in Speier and Kahler, op. cit., pp. 279 ff. 

28 Arthur Feiler, in Speier and Kahler, op. 
cit., p. 153. This radically changes the assump 
tion on which arguments, such as that by Nor 
man Angell (‘‘The Great Illusion,’’ 1911), 


against the utility of conquest were based. 
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military force than the enemy at a given 
point, the control of which is regarded 
as important. Such points might be 
fortified places, government or commer- 
cial centers, transport and communica- 
tion gateways, or a battle-ground se- 
lected by the enemy or one to which his 
forces might be lured. The party with 
inferior forces would try to delay action 
while he brought up reserves and im- 
proved his trenches, but if one acquired 
marked superiority at any moment he 
would usually begin a battle or siege. 
This episode would end in retreat or 
surrender by one side after a day or, in 
the case of siege, after several months 
and would be followed by months or 
years of maneuver during which another 
point of importance would emerge, 
forces would be concentrated, and an- 
other battle or siege would occur. The 
campaigns would thus be broken into 
distinct and separate episodes but, be- 
cause of the slowness of communication 
and the difficulties of winter fighting, 
campaigns in separated areas or in dif- 
ferent years would be, in considerable 
measure, isolated from one another. 
War typically consisted of a number of 
distinct campaigns separated by long 
periods and wide areas of relative peace. 

The inventions in mechanization and 
mobility, the organization of the entire 
population, the increase in the number 
of important targets for attack, has made 
it possible to concentrate enormously 
greater forces at a chosen point, to sup- 
ply reserves, and to continue attack and 
resistance at that point for a much 
longer period, to increase the number of 
points being attacked simultaneously, to 
enlarge the theater of the campaign by 
mutual efforts at outflanking, and to co- 
ordinate operations on all fronts, at all 
seasons, for the entire course of the war. 
The result was that the World War of 
1914 tended to become a single and con- 
tinuous campaign, and the campaign 
tended to become one long battle or a 


series of battles so overlapping 
united as to be hardly distinguis] 
The pattern of war, instead of a 

ing of dots on a map, became a 
black spot of ink on the map 
spread rapidly until the entire map \ 
blackened. While this pattern was 
at first duplicated in the hostilities w) 
began in 1931, the new blitzkrieg 
siege tactics may eventuate in ar 
tense, continuous and universal batt 
The continuous bombardment of Lon 
indicates such a development. 

These six characteristics of mod 
military technique—increased mec! 
zation and size of armed forces, 
general militarization and national 
tion of the people, greater extension a: 
intensity of operations in regard 
jectives, duration and theater—coll: 
tively tend toward totalitarian militar 
organization of the belligerents and t 
talitarian military operations during th 
war. Though a trend in this direct 
began in the sixteenth century, it has 
been more and more emphasized dur 
ing the past fifty years, with a marked 
acceleration during the past decade. 

These changes have been most marked 
in the characteristics of weapons, less 
marked in that of organization and op- 
erations, and of little significance in th 
fields of policy and stategy. The art of 
using superior preparedness and a repu- 
tation for ruthlessness and threats of 
war for bloodless victory are as old as 
Machiavelli, though the vulnerability of 
civilians to bombing aircraft may have 
increased the effectiveness of these meth- 
ods against nations which have greater 
potential power than the threatener. 

Writers on modern strategy can stil! 
draw lessons from the campaigns of Han 
nibal, Caesar, Frederick and Napoleon 





29 The war of position is well deseribed by Lt 
Col. Azan, op. cit., pp. 5 ff. 

30 H. Simons, Power Politics and Peace Plans 
and Max Ascoli, Peace for Our Time, in Speier 
and Kihler, op. cit., pp. 19 77., 348 ff. 
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The importance of a clear objective, of 
seizing offensive opportunities, of striv- 
ing for mobility are still important. The 
principles of surprise, concentration, co- 

eration or team work, economizing of 
forces through flexibility and maneuver, 
security of bases and positions continue 
applicable, though the conditions of their 
application have greatly changed.** The 
number of points on the earth’s surface 
vulnerable to military surprise has been 
increased by the airplane, as has the 
quantity of foree which may be concen- 
trated at a point, and the possibility, 
afforded by electrical communication, of 
cooperation over a large area. The pos- 
sibilities of maneuver, while increased in 
strategy, because of new means of mo- 
bility, has decreased in tactics, because 
of the larger forces engaged and the in- 
creased difficulties of outflanking. While 
all bases have become more vulnerable 
to surprise attack, the possibility of hold- 
ing positions has not greatly changed. 
The arts of fortification, entrenchment 
and anti-aircraft defense have pro- 
gressed with the progress of artillery 
and aviation. 

Because of these changes some writers 
have asserted that there has been a 
change in basic strategic principles. It 
has been said, for instance, that the gen- 
eral objective of war is no longer to dis- 
arm the enemy by destroying or captur- 
ing fortifications and armed forces, but 
to evade them and to strike at the govern- 
ment or economic nerve centers of the 
enemy directly. Such a change in ob- 
jectives, it has been thought, might 
modify the principles of concentration 
and security.** It appears, however, 
that recent wars do not support this 
theory. The old principles continue to 
be observed under the new conditions. 


81 Major General Sir F. Maurice, ‘‘ Principles 
of Strategy,’’ New York, 1930; Col. J. F. C. 
Fuller, ‘‘The Reformation of War,’’ 1922, pp- 
28 ff.; Rear Admiral Bradley A. Fiske, op. cit., 
pp. 345 ff. 

82 Supra, note 15. 
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The blitzkrieg, 
still 
though destruction of 


using airplane and tank, 
aims at disarming of the 
airdromes, com- 
munication and transportation centers, 
and lightening mechanized invasion, are, 
under modern conditions, the first step 


in this process 


3. PouiticaL Errects or MopERN 
Minirary TECHNIQUE 


Contemporary war appears to have 
made for instability, political disintegra- 
tion, dictatorship and unadaptability. A 
final the political effects 


of the most recent development of 


evaluation of 

mili- 
tary technique must await the result of 
The infl 
these techniques upon the disposition of 


the second world war. lence of 
statesmen to threaten or to resort to war, 
and upon the political effect of 
action can, however, be already observed 


such 
and such observations seem to support 
our general analysis of the role of 
in contemporary civilization. 
clusions seem justified. 


war 
Four con- 


(a) Nations skilled in modern military 
techniques have an overwhelming advan 
tage over those not so skilled.” 
manifested in the tremendous advantage 
of European nations which first began 
to adopt modern military techniques over 
the American and Asiatic states opened 
to them by the discoveries of the fifteenth 
and sixteenth centuries. The spread of 


This was 


83 Henry J. Reilly, Foreign Affairs, January, 
1940. 


34 Adam Smith pointed out in 1776 that ‘‘In 


ancient times the opulent and civilized found it 
difficult to defend themselves against the 1 r 
and barbarous nations. In modern times, the 
poor and barbarous find it difficult to defend 
themselves against the opulent and civilized 
The invention of fire-arms, an inve1 ’ h 
at first sight appears to be so pernicious, is cer 
tainly favorable both to the permanency and 
to the extension of civilization.’’ Op. cit., 
book 5, chap. 1, conclusion See als Liddell 


Hart’s conclusions on the 
(1935 


defense against air and gas attack and his con 


Italo-Abyssinian war 
in which the Abyssinians had ¢ 
clusions on the 

‘*Europe in Arms,’ 


Spanish civil war i) 


’ New York, 1937, pp. 251 7. 
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European imperialism followed. With 
the development of these techniques in 
the United States, Japan and other over- 
seas states, the European empires have 
been seriously shaken. The accelerating 
development of the modern techniques in 
the last ten years, however, has given rise 
to new differentials. Consequently, all 
states have felt obliged to move in the 
direction of totalitarianism and to equip 
themselves with the latest devices or to 
place themselves under the protection of 
states so organized and equipped. 

(b) Modern military techniques, how- 
ever, have increased the probability of a 
deadlock and a war of attrition between 
powers which are equally s’zilled in the 
use of these methods. Experience with 
an inflexible technique tends to favor the 
defensive, and highly mechanized tech- 
niques tend to become inflexible. The 
success of the offensive depends in large 
measure upon surprise,** and as the 
varied applications of a given technique 
become known, the opportunities for sur- 
prise become less. On the other hand, 
the defensive depends upon knowledge 
of the best means of dealing with the 
enemy’s offensive and this knowledge 
steadily accumulates with experience of 
a given technique.** This is true of any 
form of conflict, whether with a serious 
objective or for sport. In the hands of 
experts, chess is far more likely to result 
in a draw than in the hands of amateurs, 
and football has shown the same ten- 
dency, with the result that the rules have 
been frequently changed to favor the of- 
fensive and keep the game interesting.*’ 


35 ‘*Rapidity of movement and surprise are 
thus the life and soul of the strategical offen- 
sive.’’ (Vonder, Gu'*z The Conduct of 
War,’’ London, 1908, p. 54). Fiske, op. cit., 
p. 40. 

86‘*The modern tendency to keen up the in- 
ternational status quo arises from the great age 
of all European states. This sentiment naturally 
fits in with the spirit of the strategical defensive, 
the principle of which is likewise that of keeping 
up the status quo.’’ (Vonder, Goltz, op. cit., 

. 63. 

. 87 Q. Wright, ‘‘The Causes of War and the 
Conditions of Peace,’’ pp. 49 ff. 


While the rapid progress of military jp. 
vention during the past fifty years has 
provided opportunity for new surprises 
on the whole it has tended toward n 
mechanization and capitalization of mili. 
tary technique favoring the war of at- 
trition. 

Furthermore, the masses involved in a 
major modern battle have become go 
large that they cover the entire front 
No maneuver can get around the flanks 
of an enemy whose line extends along the 
entire frontier.** The blitzkrieg coordi- 
nating plane, tank and infantry broke 
through at the weakest point when as. 
sisted by the element of surprise and 
great superiority of material.*® The 
aerial bomber with its power of hitting 
the enemy’s nerve center directly may 
break the deadlock. The airplane has 
undoubtedly made the civilians and the 
national economy vulnerable to attack 
The fear of reprisals is the civilian’s only 
defense from aircraft.*® But to say that 
each side can destroy the other’s civilians 
and cities does not say that rapid victory 
ean be won by doing so if there is com- 
parative equality of planes and produc- 
tive capacity. Under such conditions 
war may continue in the course which 
Bloch predicted and the World War 
demonstrated, toward mutual attrition.‘ 


38 Col. J. F. C. Fuller, op. cit., p. 83. See als 


~ J. Holland Rose, ‘‘ The Indecisiveness of Moder 


War,’’ London, 1927, p. 47; Liddell Hart 
Atlantic Monthly, December, 1936. 

39 This was to some extent anticipated in 
England. Fuller, op. cit., chap. 8; Nickerso1 
op. cit. 

40 British Prime Minister Baldwin said that 
against air attack ‘‘the only defense is offense, 
which means that you have to kill women a1 
children more quickly than the enemy if yor 
want to save yourselves’’ (quoted by B. Russe! 
**Which Way to Peace,’’ p. 21, who quotes to 
similar effect Brigadier General Graves, ‘‘B 
hind the Smoke Screen,’’ and Air Commander 
Charlton, ‘‘ War from the Air,’’ 1935). 

41 Bloch, ‘‘The Future of War,’’ pp. 347 f.; 
J. Holland Rose, op. cit.; Fuller, op. cit., chat 
4. The question is still controversial. See Nick 
erson, op. cit. Hostilities in Spain and China 
suggested that anti-aircraft defense had pr 
gressed more rapidly than air attack. Th 
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(c) The skills involved in modern mili- 
tary techniques tend to be less the capac- 
‘ty to command armed forees in the field 
than the capacity to manage the na- 
tional economy, to sustain the national 
morale, to destroy the enemy’s morale 
and economy, and to handle neutrals 
diplomatically—in other words, the role 
of strictly military operations, in wars 
between states of equal technological de- 
velopment, has tended to decline. Wars 
were formerly won through military 
operations in the field and this is still 
true where a powerful state with the 
latest military techniques attacks one 
more backward, or less pre- 
pared. States may, however, fail to win 
wars over their technological equals, 
even though they win most of the battles. 
With the totalitarianization of war the 
cost of winning battles may make them 
Dead Sea fruit to the victor.*? With this 
development, economic strength, propa- 
ganda strength and diplomatic strength 
have increased in relative importance.** 
After both sides have been ruined, the 


smaller, 





Albanian, Polish, Danish, Norwegian and, in a 
less degree, the Finnish campaigns of 1939-40 
demonstrated the possibilities of the Blitzkrieg 
against an inferior enemy. (See Henry J. 
Reilly, Foreign Affairs, January, 1940, pp. 254 
f.; J. M. Spaight, ibid., pp. 357 ff.) Similar 
methods proved successful against France. 
(Hoffman, Nickerson, Harper’s, August, 1940, 
pp. 239-48.) For difficulties of this type of 
war against an enemy of vast area and popula- 
tion like China see Kurt Bloch, Institute of 
Pacific Relations, Inquiry Series, 1939, pp. 43 
f., quoting W. Schenke, Zeitschrift fiir Geopoli- 
tik, 1938, pp. 705 ff. See also R. E. Dupuy, 
Pacific Affairs, June, 1939, pp. 138 ff. 

42See James T. Shotweli, op. cit., pp. 144 ff. 

43 In distinguishing the military, economic and 
propaganda fronts in war, H. D. Lasswell 
(‘Propaganda Technique in the World War,’’ 
London, 1927, pp. 9, 214) follows Clausewitz, 
who wrote: ‘‘ There are principal objects in car- 
rying on war, (a) to conquer and destroy the 
enemy’s armed forces, (b) to get possession of 
the material elements of aggression, and of the 
other sources of existence of the hostile army, 
(¢) to gain public opinion.’’ (Major Steward 
L. Murray, ‘‘The Reality of War,’’ London, 
1914, p. 69.) 


-oO- 


JIOi 
controlling most 
raw materials, industrial equipment and 
civilian morale the 
other has run out of one of these items 
and the control of sea-borne trade may 


coalition population, 


may win because 


continue a major factor in lasting ca- 
pacity.** The propa- 
ganda has been illustrated in the policies 
of Hitler and Bismarck 
recognized the importance of the 
ponderables in war, and the superior 
diplomatic ability of the Allies in win- 
ning neutrals contributed greatly to 
their success in the World War. Rapid 
military victory may in fact prove a posi- 


significance of 


Mussolini.*® 
im- 


tive obstacle to diplomatic success. Neu- 
trals, not too close to the scene of action, 
are likely to fear and distrust the gov- 
ernment so well prepared that it wins 
For this rea- 
son, as well as from sympathy to the 
victim of invasion and a desire to restore 
the balance of power, such neutrals may 
give moral or even material support to 
the government which the first 
round.*® Neutrals near to the initial 
victor tend, however, to jump on his 
bandwagon. 

(d) The utility of military power has 
become distinct from the utility of mili- 
tary victory. As an instrument of pol- 
icy, war is more useful because of its 
nuisance value than because of its capac- 
ity for positive achievement. It is like 
the bomb in the hands of a bank robber, 
which if tossed will destroy both bank 
A. T. Mahan, ‘‘The Influence of 
Sea Power on History,’’ 1660-1783, 1899. 

45H. D. Lasswell, op. cit., p. 214. See also 
Admiral Hussey, ‘‘ The United States and Great 
Britain,’’ Chicago, 1932, p. 206. Military men 
have always realized ‘‘that in war we have 
to do not so much with arms and 
manoeuvres, as with human nature’’ (Hender- 
son, ‘‘ Lessons from the Past for the Present,’’ 
quoted by Dupuy and Eliot, op. cit., p. 41), but 
they have emphasized propaganda to increase 
the morale of our troops rather than to destroy 
that of the enemy. 

46Q. Wright and Carl J. Nelson, 
Opinion Quarterly, 1939, vol. 3, pp. 49 7. 


initial military successes. 


loses 


44 Admiral 


numbers, 


Public 
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and robber but which when threatened 
may induce the cashier to comply with 
demands peacefully. War is still in 
practice, if not in law, an instrument of 
national policy, but other instruments 
such as diplomacy, commercial pressure, 
propaganda or the invocation of interna- 
tional procedures are now available. 
These methods are used as auxiliaries to 
military attack, but they also constitute 
alternative methods which may be used 
for achieving policy. 

The threat value of war as an instru- 
ment of policy may even have an inverse 
relation to its actual value as an instru- 
ment of policy. The excessively high 
costs of war have added to its nuisance 
value in the hands of adventurous states- 
men. In proportion as war means ruin 
for all if actually resorted to, more re- 
sponsible statesmen will tend to yield to 
the demands of those who threaten it. 
The bombing airplane, directly threaten- 
ing civilian populations, has been par- 
ticularly useful as a support for di- 
plomacy and was doubtless largely 
accountable for the successes of Musso- 
lini and Hitler in warding off interven- 
tion by England and France in the cases 
of Ethiopia, Spain, Czecho-Slovakia and 
Albania. In these cases war potential 
rather than war itself served as an ef- 
fective instrument of national policy.*’ 
Since, however, the diplomatic use of war 
potential may easily result in war itself, 
destructive to the policies of all partici- 
pants if not to civilization, there is a 
general interest in eliminating that use. 
Not only resort to war, but even more a 
threat of war should be regarded as a 
crime. It can not be said that Hitler’s 
threat of war at Munich, in September, 
1938, was any less criminal than his use 
of war in Poland in September, 1939.** 

Modern military technique has central- 


47 F, S. Dunn, ‘‘ Peaceful Change,’’ New 
York, 1937, pp. 8 ff. 

48Q. Wright, American Journal of Interna- 
tional Law, 1939, vol. 33, pp. 12-33. 


ized world power in the govern: 
utilizing it most efficiently, has mad: 
suicidal among those powers, has d 
ished the rdéle of strictly military act 
in war, and has augmented the nuisa 
value of war threats to the unscrupu 


4. Tue Future or Minirary 
TECHNIQUE 

In the past, cycles of war have ten 
to move from (1) the technique of ag 
and pounce to (2) the technique of 
mentum and mass charge followed 
(3) the technique of discipline and 
neuver which in time moves to (4) d 
lock and the war of attrition. 

The first two of these four stages |} 
in past civilizations been dominat: 
the offensive spirit illustrated in the 
sical civilization before the time of A 


gustus (27 B.c.) and in Western civiliza 


tion before the ‘‘Babylonian captivity 
of the Papacy (1309 a.p.). The last 

stages have been dominated by ihe « 
fensive spirit. Rome expanded litt 


after Augustus but defended its fro 


tiers. Christendom did little erusadi 


after Boniface but defended itself fro: 


Arabs, Turks and Tartars.*® 

A parallelism may, however, be 
tected between the offensive and defi 
sive periods in that each began with 1 
liance upon quality in its armies 
ended with reliance upon quantity. 

The military history of modern ci 
zation exhibits analogies to these ear 
civilizations. The highly trained | 
relatively small armies of the sixteent 
seventeenth and eighteenth centur 
capable of pouncing upon and paral 


PS 


ing their enemies rapidly, especial) 
when those enemies were Americans 


49The dates suggested for these div 
points are arbitrary. The end of medieva 
pansion might be pushed back to the fa 
Acre in 1291, extinguishing the kingdom 
Jerusalem or forward to the black death 
1348, which contributed much to the perma: 


elimination of the offensive spirit of medic\ 


Christendom. 








O. suite 























Asiatices or Africans without modern 
arms, grew gradually in size as popula- 
tions inereased and methods of trans- 


portation and communication improved 
When at war with each other they relied 
more and more upon defensive fortifica- 

ons and siegecraft, but their basic strat- 
egy and tactics continued with little 
change until the French revolutionary 
period. 

Napoleonic doctrine, built on universal 
conscription and the revolutionary spirit, 
held that military power varies mechan- 
ically as the product of the mass and the 
mobility of the army. This doctrine, 
however, emphasized morale even more 
than materiel and might have been for- 
mulated from this point of view, that 
military strength varies morally as the 
product of the zeal of the nation, and the 
perseverance of the army in the stra- 
tegical and tactical offensive. General 
acceptance of this doctrine of the nation 
in arms since the mid-nineteenth century 
may mark the transition to the second 
National self- 
consciousness had been developed by 
Fichte, Mazzini and Treitschke,*? and the 
doctrine of mass warfare had been de- 


stage of modern warfare. 


veloped by Clausewitz and his successors 
The practice 
of this type of warfare was facilitated 


especially in Germany. 


by the use of the railroad for mass mo- 
See supra, notes 6, 7. 

1 Nickerson, op. cit., pp. 141 ff.; Liddell 
Hart, ‘‘The Remaking of Modern Armies,’’ pp. 
88 ff. 

2 On the rise of modern nationalism see C. J 
H. Hayes, ‘‘Essays on Nationalism,’’ New 
York, 1926; J. C. King, Some Elements of Na 
tional Solidarity, Manuscript, University of Cl 
eago, 1933, chap. 9. 

53 See works’ of Vonder, Goltz, Bernhardi. 
Freytag-Loringhaven cited. ‘‘The conduct of 
war... has generally been supposed to mean 
the direction of armies and navies and therefore 
a matter to be left to soldiers and sailors. 
To-day at least we should be aware that it means 
the direetion for a special purpose of the whol 
power and resources of the nation.’’ Major 
General Sir Frederick Maurice, ‘‘Governments 
and War,’’ London, 1926, p. 123. 
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bilization 1 heavy 1 
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Phre he entire 1 rm pe 
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zation was expanding on land l sea 
and by the time of the World W ha 
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were still 1 ks and « sin Af! 
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penetrated, but in the 1 s 
peared to be no lor r externa x 
sion but inter reorganiz 
rration 
The progress toward totalitarian wat 
and the spirit of the offensive continues 
but the war of 1940 differs from that 
1914 in its greater me nization 
vreater reluctance to sacrifice IsSes | 
men in frontal attacks WI! modern 
civilization, viewed in the large seems t 
be just passing from its ‘‘herofe 
to the ‘‘time of troubles,’’ which in past 
civilizations has been characterized by an 
extraordinary development of mass war 
fare, this stage may be proceeding so 
rapidly that already signs are appearing 
of the third stage, that is, the war of 
maneuver with a defensive spirit and re 
liance upon the quality rather than the 
quantity of the army 
It is worth notice that while Classical 
‘See Rose, op. cit., chaps. 1 A. a 4 
Moltke’s Plans of Campaign, ‘ M 
Historian and Economist,’’ 1916 
Col. J. F. C. F 
Tl f 8 I l \ 
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and Western civilizations each made such 
a transition in military techniques, the 
political consequences of the change were 
different in the two cases. Classical 
civilization having become politically or- 
ganized in the universal state of Rome, 
the army became the police force of that 
state, efficiently defending its frontiers 
and preserving internal peace for over 
two centuries. In Western Christendom, 
on the other hand, Boniface’s hope of a 
centralized control by a universal church, 
Dante’s hope of a centralized control by 
a universal empire, and Dubois’s hope of 
a centralized control in a universal fed- 
eration of monarchs—all three expressed 
in the first decade of the fourteenth cen- 
tury—failed of realization.** The Holy 
Roman Empire and the Catholic Church 
were weakened by internal dissension. 
Mercenary armies served to defend 
Christendom, efficiently in Spain and 
inadequately in the Balkans, but they 
did not constitute the policy of a central- 
ized Christendom. They were armies of 
the rising national states, not all of 
which were satisfied to defend existing 
frontiers. England had been expanding 
at the expense of Wales, Scotland and 
Ireland and was about to wage the Hun- 
dred Years’ War of conquest against 
France, and then to endure the bitter 
Civil War of the Roses; Switzerland and 
Bohemia were to struggle for indepen- 
dence; Italian states were to engage in a 
series of struggles for ascendency in the 
Italian peninsula, as were Spanish states 
in the Iberian peninsula and German 
states in the empire. The Pax Ecclesia 
did not achieve so enduring an organiza- 
tion as did the Pax Romana. Western 
civilization declined in ceaseless internal 
wars of contending states and factions 
and steadily lost territory to the Turks, 
until it began to be absorbed by the 
rising world civilization, inaugurated by 


58 These proposals are summarized by Frank 
M. Russell, ‘‘Theories of International Rela- 
tions,’’ New York, 1936, pp. 99 7. 


the discoveries, the inventions, the Re 
naissance and the Reformation.*® 

Proposals which have been made for a 
more scientific organization of peace and 
for a more scientific organization of wa 
suggest the alternatives before the con- 
temporary world. The offensive power 
of armies may be so much weakened 
through continuance of the nineteent} 
century trend, perhaps augmented by 
disarmament agreements and change of 
popular evaluations from the standards 
of national power to those of human wel- 
fare, that all will give up the hope of or 
interest in conquest, and an adequate 
world organization with an _ efficient 
police may be able to assure both collec 
tive security and peaceful change. Such 
a trend may be illustrated by the federal 
organization of the United States, Can- 
ada, Australia and other states, by the 
change of the Monroe Doctrine from a 
policy of the United States hegemony to 
the Good Neighbor and Pan-American 
ism, by the change of the British Empire 
to a voluntary commonwealth of nations, 
and by the attempts at world union at 
the Hague and Geneva.* 

On the other hand, national states may 
modify the techniques of their armies so 
as to favor the offensive, as suggested by 
recent experience with the blitzkrieg, and 
a period of balance-of-power wars ma) 
prevent the integration of such a col- 
lective system and tend toward a series 
of regional hegemonies. These might 
eventually reach a stable equilibrium, or 
one might conquer the rest and establish 
a world empire. 

It can not be denied that the trend of 
military history since 1932 has looked 
toward a third alternative. On the one 

59 See Oman, ‘‘ The Art of War in the Middl 
Ages’’; ‘*‘The Sixteenth Century,’’ London, 
1936. 

60 See Lord Davies, ‘‘The Problem of the 
Twentieth Century’’; Russell, op. cit., pp. 327 
f.; Clarence Streit, ‘‘ Union Now,’’ New York, 
1939. 
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hand, states have adopted more exten- 
sive conscription laws, have maintained 
larger standing armies, have voted larger 
military appropriations, have provided 
more complicated frontier defenses and 
have striven for a higher degree of eco- 
nomic self-sufficiency, thus preparing for 
total war. On the other hand, they have 
utilized centralized propaganda instru- 
ments and economic controls to develop 
in each population a more fanatical and 
aggressive national spirit. The combi- 
nation of these policies, which has pre- 
cipitated the second world war, may tend 
toward frequent general wars on a gi- 
gantic seale and the eventual destruction 
of civilization. 

This article has discussed the applica- 
tion of invention to war. But inven- 
tions are also applicable to peace. The 


railroad, steamship, motor car and air- 
plane have shrunk travel and transport 
distances so that the world is no bigger 
to-day than was Europe in the time of 
Napoleon The cable and radio have 
shrunk the communication distances so 
that the world to-day is no bigger than 
was a village a century ago. These in- 
ventions have brought all sections of the 
world into relations of economic, polit- 
ical and cultural interdependence. They 
have destroyed the security of geo- 
graphic barriers and made every people 
vulnerable to propaganda, embargo and 
military attack. They have created both 
the possibility and the necessity for or- 
ganizing the world as a whole for peace. 
What use will be made of inventions be- 
longs, however, not to technology but to 
the human spirit. 


SCIENCE SERVES ALL NATIONS 


Too often increased knowledge of natural 
forces, acquired by scientific studies, has been 
employed in harmful as well as in beneficial 
ways. To these balanced consequences, good 
and evil, the consequences of medical investiga- 
tions, as previously noted, are in striking con- 
trast. It would be difficult, if not impossible, 
to find that any one of the many important dis- 
coveries made in the medical sciences during the 
past hundred years has been used by fighting 
forces for the destruction of life... . 

There is another consideration eminently 
creditable to the efforts of medical investigators. 
Because life and health are precious and medical 
research is deeply concerned with protecting life 
and health, the triumphs of that research are put 
to use without regard to any national or racial 
difference. There is no escape from the succor 
which they bring. Even though the beneficiaries 
may despise their benefactors, they must receive 
the benefactions. Is a follower of the Fuehrer 
bleeding to death and desperately dependent on 
a blood transfusion? His life is saved by meth- 
ods discovered by Landsteiner, once an Austrian. 
Does a Japanese complain of a bewildering dizzi- 
ness caused by disturbance of the internal ear? 
He will be in debt to B&érany, a Hungarian in 
vestigator. Does an Italian doctor wish to 


know whether a patient has typhoid fever? He 
applies observations first made by Widal, a 
Frenchman. Is one of 

of diphtheria? His resistance to infection is 
tested by a process invented by Schick. Gold 
berger, an immigrant to New York’s East Side, 


our children in danger 


provided a simple preventive and treatment of 
pellagra, which made possible lifting, from 
hosts of miserable people, the blight of that 
dreadful disease. And no matter in what coun 
try they may be, the tens of thousands of vic 
tims of syphilis must rest their hope of relief 
on a method of diagnosis first devised by Wasser 
mann, and on a curative method discovered by 
Ehrlich, both Germans at a time when Germany 
recognized, without contempt and malignity, the 
value of ingenious devotion to human welfare. 
All these contributors to medical knowledge 
have been citizens of various lands, but they 
would all be classed as belonging to one people. 
And though in the last years their people have 
been again savagely and sadistically persecuted, 
no nations, however hostile, can take from these 
medical representatives the honor and glory of 
having served as saviors of their fellow men.- 

Walter Bradford Cannon, in the symposium, 
‘*The University and the Future of America,’’ 
at Stanford University. 





SARGASSO SEA MERRY-GO-ROUND 
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I 

STORY-TELLERS have created the illu- 
sion that the Sargasso Sea is a forbid- 
ding region of the tropical Atlantic, 
where wrecked and abandoned ships of 
all ages lie cluttered in one enormous, 
slowly rotating mass. 

The Sargasso has become known as a 
sort of marine purgatory. According to 
romanticists hulks of broken, barnacled- 
eovered galleons float, half-sinking, in 
the very center. Surrounding this de- 
caying and weed-entangled core, skeletal 
keels of wretched African slave ships 
and the pirate ships of the Carib- 
bean buccaneers make their monotonous 
rounds. Encircling these bloody ships 
come the unfortunate ships of the Revo- 
lutionary period, the once slow majes- 
tic windjammers, the once fast clipper- 
ships, the once sturdy whalers, now all 
weed-grown, slimy and disintegrating. 
Finally, on the outermost fringe of this 
sea-hell, circle the last remains of recent 
naval catastrophes. As long as these 
doomed vessels stay afloat they keep up 
a barely perceptible, yet never-ending 
parade in their circular marine limbo. 

Geographers, too, have called the Sar- 
gasso a sea. But, in reality, it is not a 
sea, at least not a good example of a sea, 
like the Mediterranean, for instance. 
All good seas, geographically speaking, 
have land boundaries that set them off, 
for the most part, from the open ocean. 
No land boundaries confine the Sargasso 
Sea, for it lies within the heart of the 
Atlantic Ocean itself, a sea within a sea, 
like a hub within a wheel. As powerful 
oceanic currents and winds turn the 
watery wheel of the Atlantic round and 
round, the Sargasso hub turns within 
the wheel. 

Seaweeds, not land boundaries, set off 
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the Sargasso as a distinct area of the A; 
lantic. No other region on this ; 
either on land or water, produces 
great an acreage of a single species 
plant. All the wheat fields of An 
put together are like back-yard ga: 
compared with the vastness of the S 
gasso Sea, the home of Sargassum w 
The extent of Sargassum’s habitat is : 
measured in terms of acres, but by 
grees of latitude and longitude. Pi 

a triangular marine garden bound 
the southwest by the Antilles, on 
northeast by the Azores, and on 
southeast by the Cape Verde Isla: 
These landmarks on the oceanic ex} 
denote a region of the sea, roughly, 
tween the thirtieth and fortieth pa 
lel of north latitude and between 
thirtieth and seventy-fifth meridian, 
gitude—an area approximately the si 
of continental United States, some 2 
500,000 square miles. 

The barriers which confine the Sargas 
sum weeds to their extensive, but ne 
theless restricted, bounds are chiefly t 
great oceanic currents. The power! 
Gulf Stream comes up from the sout! 
and flows along the western fringe of t 
Sargasso. It sweeps north and then east 
towards Europe. The Canary Curr 
continues the relay race of the ocean 





circuit by running south where it meets 
the North Equatorial Current, which, 
turn, takes its charge to the province 
the Gulf Stream and completes the cir 
cumfluence of the Sargasso. 

Since the sea-fences around the Sa! 
gassum weeds are liquid forces, not solid 
barriers, it is to be expected that ocean 
disturbances occasionally shift or break 
the circular marine zone that confines 
the plants. Rafts of floating Sargassum, 
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» freight-boat loads, have been swept 
rthwest to Massachusetts and north- 
st to the coast of Europe. Almost 

ninety years ago, William Harvey, 
keeper of the herbarium of the Univer- 
sity of Dublin, said that the Sargassum 


+ + 


sé 


weeds have ‘‘no just claim on our flora, 
being native of the tropics, occasionally 
driven together with cocoa-nuts and 
other tropical productions by the force 
of the western currents on our Atlantic 
eoasts.”” For years the hardy Scotch 
and Irish cattle herders have depended 
upon the adventitious harvest of this 
and other seaweeds as winter storms 
fringe their rocky coasts with free gifts 
of these valuable sea-vegetables. Per- 
haps those salt-encrusted husbandmen 
and their families do not mind the 
strong fishy flavor that seaweeds impart 
to the milk. At any rate, they are well 
compensated, for it is certain that few 
of them ever suffer from goiter; it is well 
known that these fucaceous algae, while 
pungent in flavor, are rich in beneficial 
salts, particularly iodine and potassium. 
With the return of normal climatic con- 
ditions in the Sargasso, the weeds are 
herded together again; they return to 
their circular parade within the confines 
of their sea-stream corral. 

In spite of the liquidity of its barriers, 
the Sargasso Sea has characteristics, 
apart from its famous weeds, which set 
it off from the rest of the ocean. Its 
waters are relatively motionless, warm, 
deep blue in color, highly transparent 
and highly saline. Being at the hub of 
the ocean whirl, the Sargasso turns more 
slowly than any other part, although it 
seemingly turns hardly at all. Its 
waters are warm because they are lo- 
cated near the equator, and, in addition, 
they are surrounded by warm oceanic 
currents. The waters are deep blue, 
highly transparent and highly saline, all 
for the same reason, because the Sar- 
gasso is far from continental influences. 
By the time continental rivers that 
bring to the sea the run-off waters of 


melting snows and the wash of the land 


reach the vicinity of the Sargasso in mid- 
ocean, the river water is no lo! r fresh 
nor loaded with silt. The elarity of the 
water of the Sargasso 1s remarkab! 
United States oceanic expert, H A 
Marmer, says he eould see a six-foot 
white dise at a distance of 200 feet low 
the surface. And that is nearly a per 
fect reading 

The deep-blue color is due to great 
depth of water, the lack of turbidity and 
the scarcity of microscopie marine le 
The floating, pelagic, planktonic organ 
isms are nowhere scarcer in the ocean 


than in the Sargasso 
floating 
their animal associates and dependents, 


. 
Except lor the 


world of Sargassum weeds and 


the Sargasso is virtually a desert 

The power of the Gulf Stream to turn, 
not only the Sargasso hub, a mere 2,500, 
000 square miles, but the entire oceanic 
Here is 


how Marmer illustrates its stupendous 


wheel is remarkable indeed 


power. The Mississippi River drains 40 
per cent. of the United States; at flood 
time, when it has three times the normal 
flow, the Mississippi pours 1,800,000 
cubie feet of water per second into the 
Gulf of Mexico. It would take close to 
500 Mississippi Rivers, all flowing at 
once, at flood-stage force, to match the 
volume and power of the Gulf Stream 


The scientific game of cataloguing the 
species of Sargassum weeds has given 
botanists many headaches. William 
Randolph Taylor, the University of 
Michigan’s expert algologist, who used 
to spend his summer vacations around 
the little inhabited coral reefs of Florida 
in his search for seaweed specimens, 
says that the dominant plant represen- 
tative of offshore waters is Sargassum 
natan Meyen 

Sargassum represents, not one, but 
several kinds of weeds, all of which 
belong to the most primitive society of 
plants in the world, the Algae. Some 





d44 THE SCIENTIFIC MONTHLY 


Sargassum weeds are attached to rocky 
shores by holdfasts; the free ends, sup- 
ported by air bladders, rise and fall with 
the action of the tides. Their stems and 
branches are so tough and leathery that 
they can withstand the terrible beatings 
they constantly receive from the pound- 
ing waves. The famous wandering Sar- 
gassum weed, natan, of the open Sar- 
It lost its 
attachment organs long ago in geological 
time, but its stalks and branches have 
developed elaborately. To the layman, 
these parts of the lowly alga resemble, 
with amazing nicety, the stems and 
leaves of higher plants. 

Many rock-bound Sargassum weeds 
are frequently torn from their island 
and continental attachments by ex- 
tremely violent wave action. Living as 
fragmentary plants, they are carried out 
to sea by the Gulf Stream and often take 
up a wandering existence in the Sar- 
gasso. Many able botanists believe that 
the floating world of weeds in the Sar- 
gasso is made up entirely of such de- 
tached fragments, the supply of which 
is annually being replenished from the 
rich coastal seaweed crop. Sir John 
Murray, England’s great oceanographer 
of the last generation, believed that this 
was the true source of supply. So did 
his compatriot, J. Arthur Thomson, who, 
in his ‘‘Biology for Everyman,’’ said 
that the immense floating population of 
brown seaweeds constitutes a cemetery 
of dead and dying plants rather than a 
meadow of living plants. But the new 
school of oceanographers thinks that the 
bulk of the Sargassum weeds in the Sar- 
gasso is represented by a species indige- 
nous to that region, one that has been 
born and lives its entire life in mid- 


gasso Sea has no holdfasts. 


ocean. 

While it is true that the rock-grown 
species of Sargassum are frequently 
torn from their anchorage and, by vir- 
tue of their buoyancy, carried to the 
Sargasso, these straggling fragmentary 
plants are strangers to the gypsy life of 


the native wandering Sargassum weed 
The rock-reared weed-immigrants 

seem to enter into the spirit of Sargass 
Sea life by joining the cireular parad: 
but the landlubber plants can not tole; 
ate the never-ending mid-ocean mer 
go-round for long; eventually they 

The native pelagic seaweed of the Sa 
gasso is equally ill at ease when forced 
out of its circular course on the high seas 
by storms and carried to hard un 
genial shores. It is totally unsuited 1 
sedentary life; it has no holdfasts y 
which to cling to the rocks, and it 
not develop them. It is unable to 
the life of an exile on any land. It is 
helpless as a ship run aground; lik 
helpless ship, it is pounded to pieces a: 
its parts are cast upon the shore. 

The wandering and the sessile Sarvas- 
sums are different in other habits of lif 
for the wanderer is a sterile species pro- 
ducing neither sperms nor ova; the sed 
entary weeds are fertile and reprod 
in the approved biological manner 
Professor A. E. Parr, Yale’s Sargass 
expert, says that the pelagic Sargassu: 
has so unique a method of self-preserva 
tion that the word for it has not yer 
been invented. This plant does not re 
produce itself by runners, tubers, buds 
or spores. In fact, it has no true repro- 
duction at all; it simply grows at the tips 
and dies down at the base. 

Over a hundred years ago, in 1830, 
Meyen, the botanist, said that the pelagi 
Sargassum was a sterile species, that 
grew only at the tips. He claimed then 
that it was an independent plant and not 
one brought in by the Gulf Strean 
Thus, in the fashion of the circular move 
ment of the Sargassum weeds them- 
selves, biologists have returned to an 
idea held many years ago. 

From earliest times to the present, stu- 
dents of oceanic life have guessed at the 
quantity of weeds in the Sargasso 
Oceanographer Parr has taken on the 
job of finding a better answer. On his 
expeditions to the Sargasso, and he has 
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directed three of them, he takes along a 
unique gadget, a specially designed Sar- 
gasso weed sampler. This device, when 
towed behind the ship, cuts exactly two- 
foot strips of the surface weeds. From 
the mountainous mass of figures that he 
has collected from the hauls made by the 
sampler in 3,000 miles of the Sargasso, 
Parr is willing to say that there are 
about 10,000,000 tons of seaweed in the 
Sargasso Sea. 

Ten million tons of weeds would make 
an impressive pile, but when it is real- 
ized that the weeds are spread over a 
field of 2,500,000 square miles, the figure 
is less impressive. When the figure is 
reduced to terms of pounds per acre, 
the values are quite disappointing. It 
turns out that the Sargasso produces one 
and one-half pounds of seaweeds per 
acre. That is why the Sargasso is re- 
garded as an oceanic desert by biolo- 
gists; for, not only does the water of the 
Sargasso support relatively little micro- 
scopic life, but its main crop, seaweeds, 
is low in terms of yield. 


Ill 


In the popular mind, even to-day, the 
concept of the Sargasso Sea as a weird 
and horrid place is strong and widely 
prevalent.The growth of this romantic 
notion of the Sargasso is, in itself, a long 
and an exciting story. 

On Sunday, the 16th of September, 
1492, after eight continuous days at sea, 
Christopher Columbus discovered the 
floating world of the Sargasso. When 
800 miles west of the Canary Islands, 
Columbus remarked that around their 
ship they found ‘‘much green floatage 
of weeds’’ which, to them, seemed like 
an endless prairie. The weather was 
pleasant and ‘‘the mornings were most 
delightful wanting nothing but the 
melody of nightingales.’’ 

The caravels ploughed through the 
marine prairie with ease for two days; 
then the ships met with ‘‘alternate 
changes of wind and calms.’’ Columbus 


continued to see large quantities of 
weeds, ‘‘such abundance of weeds that 
the ocean seemed to be covered with 
them,’’ and after three days of idleness 
in the Sargasso, the Admiral was forced 
to write: ‘‘My crew has grown much 
alarmed, dreading they never should 
meet in these seas with a fair wind to 
return to Spain.”’ 

Some among Columbus’s men first 
thought that the seaweeds indicated 
submerged rocks and feared going 
aground, but they must have been re- 
assured on this point, for their longest 
plummet-line was unable to reach bot- 
tom. Yet the sight of the ever-present 
weeds, without the accompanying sight 
of land from which the rock-weeds, as 
they knew them, were supposed to grow, 
seemed uncanny. It was this disturbing 
scene, thinks John Fiske, in his straight- 
forward history of the ‘‘Discovery of 
America,’’ that revived the mariners’ 
ancient fancies that they had arrived at 
that mysterious and impassable region 
of the Atlantic where ships are held fast 
in long entangling sea plants. 

These legends of weed-cluttered im- 
passable seas are ages old; they were 
1,800 years old in Columbus’s time. 
They go back to the times of Aristotle 
and his ancient geographies. One weed- 
strewn region was supposedly situated 
south of the Canary Islands and west of 
the Rio d’Oro off northern Africa. <Ae- 
cording to ancient beliefs, this region 
was situated somewhere on the edge of 
the western ocean, on the edge of the 
world as known in those days. The 
legends told of overbold sailors that 
dared to approach too close to these 
weedy areas. Some escaped with diffi- 
culty, others, entwined beyond their 
power to retreat, remained enmeshed 
and perished. 

Of course there were skeptics. Colum- 
bus was one of them. Those who scoffed 
at these legends declared that the tales 
were kept alive simply to frighten mas- 
ters of trading vessels from competing 





246 THE SCIENTIFIC MONTHLY 


for the lucrative Atlantic coastal ship- 
Cyrus Adams thinks that 


se 


ping business. 
the Phoenician sailors’ story of the 
grass in the Atlantic, with pointed tops 


as sharp as needles and stalks as close 


sea 


together as wheat in the sheath, so that 
vessels could not stir if caught in it’ 
was one of the best of early publicity 
stunts. 

Yet one can easily appreciate the dis- 
quietude of Columbus’s men. It was 
now eleven days since they had seen the 
green land vegetation and heard the 
shrill song of the wild Canary birds. 
Their ships were small and frail; two 
vessels had uncovered decks, open to the 
full force of the burning sun. 

One man in recent times fully appre- 
ciated Columbus’s predicament. He is 
G. F. Simmons, who led the Cleveland 
Museum of Natural History expedition 
into the Sargasso Sea on a specimen-col- 
lecting voyage on an old windjammer 
in 1927. This modern Sinbad of science 
says he could easily understand why the 
Sargasso Sea is shot with wild tales, for 
he and his companions were held in the 
weeds of the Sargasso under a blazing 
sun for more than a week, held, not by 
the weeds themselves, but by the lack of 
wind or current to take them away. 

Columbus was destined to sail almost 
twenty days more before he, himself, 
detected, at two o’clock in the morning, 
a glimmer of light from a ‘‘small island, 
one of the Lucayos, called in the Indian 
language Guanahani.’’ It was Friday, 
October 12, 1492. Columbus had dis- 
covered America. 


IV 


From Columbus’s time to the present, 
strange conflicting stories of the Sar- 
gasso Sea have been told. Fernando 
Colon, in the history of his father’s life, 
drew a dramatic picture of the great dis- 
eoverer’s difficulties in the Sargasso. 
Oviedo, in his ‘‘Historia,’’ and Petros 
Martyr, in his version of the voyages, 
intimated that the masses of seaweeds 


encountered by Columbus were s 
that they impeded the progress 
ships. Later-day observers added 
tle to our true knowledge of th: 
gasso, but the commentators on scient 
topics added much to the store of 
concerning it. 

James Barbot was master of a 
that passed near to the Sargasso in 17 
In his log book this pertinent it 
pears for a day in June, the se: 
were seen “‘for a space of forty or 
leagues and so close and thick t 
in some places that a ship req 
very fresh gale of wind to make her 
through; and therefore, we are 
cautious to avoid them in our cours 

To America’s first outstanding o 
ographer, Matthew Fontaine Maur) 
Sargasso appeared, at a little dista 
so thickly covered with gulfweeds tl 
seemed substantial enough to walk uy 
Maury gained international fame as 
who first charted the winds and o 
eurrents of North America. He is 1 
garded by many as the father of 
United States Naval Academy, yet, d 
ing the Civil War, he served the So 
ern States. He accurately visualized t! 
eause for the almost perpetual calm 
the Sargasso, and he is credited for 
simple explanation of its movement : 
the reason for its location. 

Take a basin of water, he said, and | 
into it some slips of wood, soapsuds a1 
other flotsam. Then impart a circu! 
motion to the water with a sweep of th 
hand and watch the result. The float 
ing matter will almost directly gather 
into the very center of the basin, wher 
the movement is the slightest, while t! 
outer edge of the wheel, where the water 
is racing the fastest, will be left com- 
pletely clear. 

In 1867 Cuthbert Collingwood tra 
versed the Sargasso and reported in t! 
Intelligent Observer (A Review of Nat 
ural History, Microscopie Research and 
Recreative Science) that the Sargass 
Sea, dependent as it is upon oceanic phe- 
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ena, changes its position, extent and The 
lume, according to seasons, storms and leaded no 
winds; but its mean position remains the ! S S S 


same as it has always been since it was 

frst discovered by Columbus. 
In spite of these statements by trained 
rasa 


the true facts of the Sar 


Even the text- 


bservers, 
re generally withheld. 


hooks of the late 1860’s, such as Pro 
ssor D. 2 Amsted’s *P) \ sical Creor- 
raphy,’’ continued to say that the brown 


ds of the Sargasso Sea were so 
hickly matted that they hid the water, 
and that land t 


and other plants 
were carried out to the sea within the sea. 


trees 

From the deck of one of the first ships 
chartered primarily for a thorough sci- 
entific study of oceanic life, H. M. S8. 
Challenger, Sir Wyville Thomson, the 


iological observer, saw no dense masses 


weed in the Sargasso, merely single 
layers of feathery strands, floating free 
of each other. In his long report, ‘‘The 
Atlantic,’’ that appeared in 1878, he 
said, too, that the Challenger’s depth- 
determining devices indicated between 
2,000 and 3,000 fathoms over the extent 
No wonder Co- 
lumbus’s plummet-lines could find no 
bottom. 

Those tremendous depths of over two 
miles in the Sea were redis- 
covered by the oceanographers aboard 
the exploring ships of the Prince of 
Monaco. His Royal Highness, with am- 
ple funds from his famous casino, could 
well afford to indulge in his favorite 
hobby, the study of the natural history 
of oceanic life. He sent scientists, the 
world’s greatest, France’s Professor E. 
L. Bouvier among them, scurrying far 
afield to collect specimens and interest- 
ing facts for his private Monaco Ocean- 
ographic Museum in his own principal- 
ity. The professors were just as eager 
as the Prince to gather a scientific har- 
vest from the sea, and they made a good 
job of it. They searched the ocean’s 
surface and its depths; they collected 
plants and animals; they neatly pre- 
served, labeled and catalogued them. 


of the Sargasso Sea. 


Sargasso 
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In their journal the imaginative Wil 
liam and Robert Chambers said that the 
Sargasso held ‘‘keels or skeletons of 


ruined ships, so covered with barnacles 


shells and weeds that the original outline 
is entirely lost to view; and here and 
there a derelict ship, transformed from a 


floating terror of the deep into a mystery 
out of reach of men in a museum of unex 
plained enigmas.’”’ 

With Chambers 


’ ] 
S Casliiy ¢ 


iva i A 
seemingly reputable essay before them 
the story-tellers got busy. Finding tha 
Jules Verne’s versatile mind had not vet 


invaded the Sargasso Sea, other pseudo 


scientific writers took possession, un 
leashed their own inventive powers and 
created a fantastic floating world of their 


own. 


Thomas Janvier, America’s Jules 


} ] ] 


Verne, utilized this gruesome locale in 
1898 for his hair-raising novel, ‘‘Sar 
gasso Sea.’’ His young hero, Roge1 


Stetworth, hearing of a job in the In 


innocently takes passage on a ship 


out to be a 


dies, 


which turns slave-runner 
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He is robbed and beaten by ship’s cut- 
throats and then thrown overboard. 
Roger manages to cling to a floating 
mast on the outermost fringe of the 
Sargasso. He drifts to the heart of the 
Sargasso Sea. Let him tell you what 
he saw: 

Far away, under the red mist, across the red 
gleaming weed and against a sunset sky bloody 
red, I seemed to sec a vast ruinous congregation 
of wrecks so far extending that it was as though 
all the wrecked ships in the world were lying 
huddled together there in a miserably desolate 
company. 

Roger explores his fantastic world, 
finding dead men at their gun-posts on 
abandoned war vessels, seeing skeletons 
of slaves with their arm and leg bones 
encircled by iron shackles, and eye-wit- 
nessing two ghost-like men murder each 
other. 

Roger eventually finds a small steam 
launch which he fixes for his escape from 
the Sargasso Sea. To students of oceanic 
phenomena, this incredible trip is the 
most startling part of the remarkable 
story. The tangle of weed, he says, is 
so heavy and solidly grown together that 
he is obliged to open a channel for his 
boat. First starting his engine, he 
rushes forward, and, taking a stand far 
over the bow, he begins the laborious task 
of cutting the thick vegetation with a 
hand saw. 

**T had to stand like a machine there’’ 
he wrote—‘‘endlessly hauling the saw up 
and endlessly thrusting it down. Be- 
hind me, my little engine plugged and 
snorted; over the bows below me, was 
the soft crunching sound of the weeds 
opening as the boat thrust her nose into 
it, and on each side of me was the soft 
hissing, rustling of the weeds against the 
boat’s sides.’’ 

After a month of disheartening toil, 
traveling at the rate of three miles a day, 
Roger finally reaches open water, a pass- 
ing ship and safety. 

The same year, as if to refute the pic- 
ture of horror that Janvier had drawn, 
Frank T. Bullen, first mate on an Ameri- 


ean whaler, described his pleasant 
periences in the Sargasso in his famoys 
book, the ‘‘ Cruise of the ‘Cachalot.’ ”’ 

When eight days out of New Bedford. 
Massachusetts, Bullen says, they were 
within range of the Sargasso Sea. ‘‘]; 
fell a dead calm, and the harpooners 
amused themselves by dredging up 
masses of the weed, and turning out the 
many strange creatures abiding therein 
What a wonderful life the weed is. 
be sure!’’ Not only Bullen but others 
who were intent upon learning the trut| 
of the Sargasso Sea were amazed at the 
strangeness of the animal life of the 
region. Parkinson in ‘‘ Amid the Islets 
of Sargasso Sea’’ described for readers 
of Living Age the beautiful phosphores- 
cence of the weeds at night, eery lights 
that were created by millions of tiny sea 
organisms clinging to the floating weeds 
Similarly, Charles F. Holder, foremost 
teller of tales of big game fishes, de- 
scribed the Sargasso as a veritable gar- 
den ‘‘traversed by a maze of mimic rivers 
as rich and deep in cobalt as the Florida 
sky above it.’’ Far from being a region 
of desolation and horror, the Sargasso 
Sea was a place of vibrant life and seren 
ity. 

The campaign of debunking the hor- 
rors of the Sargasso continued. Thad- 
deus Dayton explained the ‘‘ Mystery ot! 
the Sargasso Sea’’ for readers of Har- 
per’s Weekly of July 16, 1910. He de- 


oreaat 
ita 


scribed how the Norwegian bark Crown,’ 


wrecked and abandoned, drifted into the 
Sargasso Sea on one side and came out 
from the other, apparently passing right 
through the very center of the so-called 
city of dead ships. His story was fol- 
lowed by John Stevenson’s. This narra- 
tive, in Science, records two passages 
through the heart of the Sargasso in 
1910. Stevenson failed to see any sign 
of the reputed pestilential weed city; 
indeed, for distances of 1,500 feet he saw 
no weeds at all. And again in 1911 the 

1 For a picture of the strange animals of the 
Sargasso, see ‘‘ Animals of thé Sargasso Merry- 


go-round’’ by Myron Gordon in Natural History 
Magazine, 42: 12-20, 1938. 
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diligent Review of Reviews pointed out 
to a skeptical public that the records in 
Pilot Charts, covering a period of 23 
vears and describing the courses fol- 
jowed by 157 derelicts, indicated that 
the tales of jungle-like weeds in the 
Sargasso capable of stopping a ship were 
quite fantastic. These revelations were 
further confirmed by the reports that 
eame from the S. 8. Michael Sars, a ship 
commissioned to study the Sargasso Sea 
under the expert guidance of Sir John 
Murray. 

The sedate oceanographic records on 
the Sargasso, as before, failed to reach a 
large part of the reading public. The 
eut-and-dried statistics of little-known 
scientists did not stand out against the 
dramatics of novel heroes and their ex- 
citing adventures. Scientific reports did 
not stop Justus Miles Forman from writ- 
ing, Collier’s from publishing and Col- 
lier’s readers from thoroughly enjoying, 
in 1911, that tingling story called ‘‘Sar- 
gasso Sea’’ in which most of the action 


takes place in that ‘‘dismal sea,’’ ‘‘that 


heaving swamp,’’ ‘‘that tract of mystery 
and death.’’ 

The much-maligned Sargasso flashed 
into prominence again in the early 1920’s 
when Captain A. E. Dingle spun a yarn 
around Sargasso Sam, a lad found ship- 
wrecked in the ‘‘golden, weed-choked, 
azure sea that fable and superstition 
have peopled with dead men and filled 
to eongestion with the wrecks and 
ghosts of dead ships.’’ Readers of the 
Saturday Evening Post for May 5, 
1923, will recall with delight Sargasso 
Sam’s physical and mental resurrection. 

When William Beebe announced his 
projected Sargasso Sea expedition, the 
New York Times Magazine of February 
15, 1925, headlined it: ‘‘THe Arcrurus 
WILL EXPLorE SarGasso SEA IN SEARCH 
or Lirruze KNown Monsters. OFF TO 
THE Fasiep Sarcasso!’’ This inspired 
an outburst of editorial and factual com- 
ments. Popular Mechanics described the 
ingenious technical gadgets on the Arc- 
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Broadcast deseribed 


Radio 


radio’s part in preparing to announce 


turus. 


discoveries. Editorials 


The I 


Beebe’s expedition, ex 


the day-by day 
appeared in the Nation. depe? 
dent deplored 
claiming wistfully that it would destroy 
the people’s faith in the romantic legends 
of the Sargasso. It wrote: ‘‘How many 
dull the 
imaginary contemplation of that fleet of 
stately Spanish galleons drifting forever 


eyes have brightened over 


in the silence, of the skeletal captain in 
his cabin sitting at his dice and wines, 
the crew all tattered skeletons, the ear 
gold 


took his 


diamonds, emeralds and 
But Beebe 


laboratory ship to where the Sargasso 


goes of 
moidores.’’ when 
Sea was supposed to be, he found no 
mass of weeds larger than a man’s head. 
That was ironic. While 
story of his luek 
through the air on its way to the New 
York Times, it was picked up by Captain 
Harry Sumner aboard the freighter, the 
Clan MacFayden, a 
away, but still within 
While the Arcturus anxiously 
searching the sea for weeds, the Clan 
MacFayden was wallowing in ‘‘ weeds 
so dense that with full steam ahead the 
large freighter seemed to be held back.’’ 
The explanation for this seemingly 


radio 
rushing 


Beebe’s 


poor was 


thousand miles 
the 


was 


Sargasso 


contradictory evidence is that a rare and 
violent storm had hit the Sargasso dur- 
ing the early spring of 1925 and appar- 
ently had scattered patches of Sargas- 
sum in and piled them 
together in others. 

So again in modern times, in the pres- 
ent period of the twentieth century, some 
sailors confirm and others deny Oviedo’s 
sixteenth century story that the Sargaco, 
a sea of little grapes, is a praderias dé 
yerva, a weedy prairie, so thick that it 
is capable of slowing the progress of a 
vessel. And it is probable that as long 
as men the and men write 
stories, the cycle of tales concerning the 
Sargasso will go round and round like 
the course of the weedy sea itself. 


some regions 


sail seas 





AN INTERESTING BOOK 


By W. L. McATEE 


CHNICAL ADVISER, FISH AND WILD LIFE SERVICE, U. S. DEPARTMENT O} 


THe copy before me has the appear- Others there are by the se 
ance appropriate to an interesting book conclusion may be that the aut! 
of a certain degree of antiquity. Some have been the gossip column 
of its pages are loose and worn; its back day. If that implication is an 
is broken; it has been scarred by service. ant one, the reviewer feels that 
It has passed through many hands and justified, for our author deals o1 
has been annotated by some of them. subjects that are legitimate obj 
The notes but add to the interest of the human curiosity. 
volume. A previous work, ‘‘The Market-B 

The book is entitled, ‘‘The Market by following the same custom of 1 
Assistant’’ and it was published at New ing names, drew the fire of ‘‘An | 
York City in 1867 (455 pp.). Devoted nant Gentleman’’ who objected 
to ‘‘what we eat,’’ it is not, however, ancestors being recorded as but 
restricted in scope, but records anything ‘‘If my grandfather chose the tr 
and everything of interest connected butcher, why should I be blamed 
with food. The quaint, the ordinary, the it? .. . All that I can do is to den 
veritable and the speculative, all find the author... as a reckless distu 
place in its pages; it informs, surprises, of family pride. In behalf of n 
pleases. Would you learn about market proud and wealthy families of New Y 
grafting and lying, or the origin of por- I [so] denounce him.’’ The aut 
terhouse steaks, the dangers of grand Thomas Farrington De Voe, d 
dinners or the introduction of potatoes share the views of this correspond 
to England, the carving of human den- for at the end of the preface he s 
tures from cattle teeth, or the beginnings himself ‘‘Butcher.’’ Evidently there a: 
of fish culture, the author is your guide. butchers and butchers and De Voe, | 
He makes a point of naming individuals his works, stands forth also as a sc! 
connected with ‘‘curicus incidents and a historian and an artist. The vy 
anecdotes,’’ thus furnishing a happy executed frontispiece of ‘‘The Mark 
hunting ground for the genealogically Assistant’’ vouches for the third of thes 

Sample entries are: specifications, both of his books for t! 
second, and his thorough gathering 
their materials for the first. As a par 
ticular point of scholarliness, book user 
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Adams, John Q., presented with a large Cod- 
fish, the ¢ 
Astor, John Jacob, presents the skin of a flesh 
‘‘white wild sheep,’’ will appreciate the 20-page classified i: : 
Beebe, Theophilius, assists to take a monster dex, It was made to help them and ans 
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Ou 


few a 





AN 


rec- 


oo 
x 234 


There is, for instance, 


measuring 37 


ishments. 
of an 
nehes, of a sturgeon 
pounds and of a leather turtle of 
pounds. The ‘‘largest woodeock found 
on record’? (1 pound, 1 ounce) shot in 
Washington Township, New Jersey, in 
1859, could only have been a specimen 


oyster 3 


weighing 35 
SOO 


if the European woodeock, a species that 
has been collected only a few times in 
North America. 
Among the 
tainly unusual items as the catching of 


anecdotes are such cer- 
three fishes on one hook and the killing 
of three otters at a single shot. There is 
an account of a side hunt for woodechucks 
in Massachusetts in 1820 in which 1,154 
the animals were destroyed by one 
The vege- 


witness 


party and 873 by the other. 
kingdom is not 
records of the production of 1,528 pounds 
of pumpkins from and a 
season’s yield of 108 gallons of sap, mak- 


ignored, 


al 
able 


two seeds, 
ng 33 pounds of sugar, by a single maple 
tree. 

Among curious notes are those relating 
to a two-headed terrapin and to a sea- 
of the early 1800’s which, upon 
proved to be a horse-mackerel 
or tunny. De Voe records an alligator 
that was killed near Bushwick Ferry, 
Long Island, in 1815. As at that early 
date, transport of the animal from the 
South was unlikely, this occurrence may 
be proof of extended natural wandering 


serpent 
capture 


by this animal which appears to be almost 
at home fresh, 
The author contributes one of 
the comparatively few accounts of the 


as much in salt, as in 


water. 


flesh of grouse becoming poisonous from 
the birds having fed on ‘‘green laurel.’” 

Our author has preserved one of the 
few actual records of eagles setting their 
talons so firmly in a large fish as to be 
unable to withdraw them and thus risk 
carried under the water and 

1 This subject is discussed at some length in 
the Proceedings and Transactions of the Nova 
Scotian Institute of Natural Sciences, Volume 
6, 1886, pp. 78-84. 


being 
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drowned. The fish in this « 
33-pound striped bass, but the 


rescued alive However. b th eag 
ospreys have met their fate in 
in at least one 


A hunter 


beneath his 


and so doing, case, t 
an Indian legend 
lake saw passing 


which 


flying 


large muskellunge upon 
ing an eagle, seemingly 
the water 

creatures of 

religion of the 

Indian’s heart, 


was. Rushing 


tale and in 


mythology of his people 


Thus far ref has 


erence 


more beg 


only a few of the 
of ‘‘The Market 


; 


est value of the 


Assistant 

work, of course 
its serious portrayal of market 
tions and in its listing and dis 


variety of foods that ea 


1867 


great 
markets in the period 1832 
include not only the domesticat 
mals and the cultivated fruits an 
tables, but fish, 


pot-herbs, medicinal and ot 


} 
AISO 


rame, 


and nuts Some of the 


small books in themselves, 
84, wild anin 
120 page 


In the section on fruits 


domestice animals, 
game, 83, and fishes, 
tively. 
value 


time 


historical 
that 
their origin or introduction 


information of 
varieties in favor at 
information al 


for all the vrouDdD 


iS a mine ot SO 


nacular names 
side red 


Treating of the sources and abunda ce 


? 


of animals on the 


DOOK 18 


market, the 


treasure-trove for the student of the de 


pletion of American wildlife. Relating 
to the which the re 
viewer is most Voe 
ments upon three species now certainly, 


birds—in 
interested, De 


group 


com 


and a fourth that is probably , extinet It 
seems a marvel that this man with whom 
feels 


through his book, one almost well 
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acquainted, should have actually handled 
birds that are now gone forever. He did 
not realize that any of them were disap- 
pearing. He thought that the heath-hen, 
which he records as vanished from Long 
Island and searce in Pennsylvania, was 
the same species as the still abundant 
mid-western prairie chicken. The pas- 
senger pigeon was then being brought to 
the markets in thousands and the author 
had ‘‘often enjoyed the sport of taking 
the wild pigeon,’’ which he describes. 
He lists the Labrador duck under the 
three vernacular names of skunk duck, 
sand shoal duck and pied duck and terms 
it a searce species, seen only in the 
months of March and October. Those 
dates would indicate migration of this 
duck to the southward of New York and 
are more than is on record elsewhere on 
the subject. It is a remarkable thing 


that most extant specimens of the Lab- 
rador duck were obtained at markets. 
Thus in all probability some of the mar- 
ket gunners knew more about the bird 


than all ornithologists together have 
known. De Voe wrote as if the species 
were maintaining its status in 1867, but 
the last known specimen was collected in 
1878. For the Eskimo curlew, the ex- 
tinction of which few now doubt, our 
author had no fears. He terms it from 
the gastronomic point of view as ‘‘the 
best of all the ecurlews.’’ 

Those who have known markets only 
in recent times, and particularly since 
passage of the migratory bird treaty act 
in 1918 which stopped practically all sale 
of wild birds, can hardly realize the ex- 
tent to which birds were previously mar- 
keted. De Voe in a section on wild fowl 
includes 33 kinds of ducks, geese and 
swans besides a grebe and the loon. In 
another division headed, ‘‘ Birds Called 
Game,’’ he treats of 9 native and 4 Brit- 
ish birds of the grouse and partridge 
group, of the European and American 
woodeocks, 30 native shore birds, 5 spe- 
cies of the coot and rail alliance, 1 tern, 


4 herons, the wild pigeon and turtle doy, 
2 eagles and 29 small birds, which 
almost forget ever had the status 
game. 

Items of special interest relative 
many of these birds reward the attentive 
reader. As to the trumpeter swan, 
which he unmistakably describes ‘‘the 
very lengthy windpipe encased in the 
breast-bone,’’ he says what probably no 
living ornithologist would have sus 
pected, namely, that, ‘‘this species is not 


so scarce in our markets as the whistling 


swan.’’ The latter species under protec. 


tion has maintained its numbers while 
the trumpeter is now restricted to smal! 
colonies in Montana, Wyoming and Brit- 
ish Columbia. 

The canvas-back duck apparently 
gained its high market standing in De 
Voe’s time. He says, ‘‘ Until very lately 
the gunners used to confound these birds 
with broad-bills, red-heads, and other 
ducks, and sell them all together. There 
was no difference in the price. Twenty- 
five cents would purchase a canvas-back 
as readily as an ordinary duck. But 
now ... the price of a pair of these birds 
has risen to two and three dollars.”’ 

Our author incidentally reveals some- 
thing of the extent of the traffic in wild 
fowl in recording that a substantial citi- 
zen of Back Bay, Va., employed 20 men 
to shoot for him and shipped weekly to 
the New York market an average of from 
15 to 25 barrels of ducks and geese. 

De Voe’s casual remark about avocets, 
‘*A few also are found here, brought 
from Long Island,’’ should stir the curi- 
osity of present-day students, as these 
birds have only rarely been seen on the 
Atlantic Coast for many years. 

The small ‘‘birds called game’’ listed 
in this market compendium include some 
that most of us have heard about in that 
connection, as the nighthawk, flicker, 
robin, meadowlark, reed-bird or bobo- 
link, and blackbirds. The group com- 
prises a number of other kinds, however, 
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now utterly foreign to our conception 
of food birds, as the purple finch, sea- 
side finch, cedar bird, catbird, brown 
thrasher, hermit thrush, Baltimore ori- 
ole, blue jay, red-headed woodpecker, 
eockoos and kingfisher. De Voe even 
mentions kingfisher and flicker squabs 
being brought to market. 

It must be recorded, to his credit, that 
our author, though a butcher, did not 
approve of all this traffic in small birds. 
Of robins he says, ‘‘I . . . think that these 
birds are more useful to man living than 
dead.’’ Again of the brown thrasher, he 
remarks, ‘‘ Its flesh is delicate, what there 
is of it; but its live body is larger to the 
farmer, who ought to protect it.’’ Cedar 
birds, he says, ‘‘should never be killed 
as they destroy more destructive worms 
than perhaps any bird in existence. In 
fact all such worm-destroyers should not 
only be protected by a stringent law, but 
person should be so instructed 
that no law would be required for their 


every 


protection. ’’ 
De Voe here grasps the modern phi- 


losophy of simultaneous conservation 
and education. His views on bird pro- 
tection are further elaborated in the fol- 
lowing passage, notably advanced for 
the time. 


In naming the numerous species of game and 
other birds . . . I do not wish to encourage the 


BOOK 


destruction of a single life that would be more 
useful to the economy of nature than its dead 
body for the table 


to wish the passage of a United States general 


In fact, I would go so far as 


law that would birds 
smaller than the quail, except a few shore-birds, 


or those which are considered and known to be 


especially protect all 


injurious. 
Thousands of birds of the small species are 
wantonly killed merely for the sport, or a few 


pence. These slaughtered birds, when alive, 
destroy millions of insects, flies, worms, slugs, 
ete., penetrating every nook and corner of hedge, 
thicket, or field; bush and tree, they clear limb 
after limb, while every passing, folded, or with 
ered leaf is carefully examined and deprived of 
its concealed but Without 


these useful and beautiful little ‘‘ trespassers,’’ 


destructive tenant. 


the many destructive insects would increase so 
rapidly as to become almost a plague, by de 
stroying all fruit and vegetation; while the loss 
of a little fruit or seed for their subsistence for 
a short period would amply repay the cultivator 
for the great services they render him. 

It has been particularly noticed that they do 
not often touch the sound fruit when they can 
find those that have worms in them. From this 
fact, they should not be driven from the 
trees: friends and 
only to the cultivator but to mankind at large, 
and to all who have a sentiment for all that is 


fruit 


they are benefactors, not 


beautiful, poetic, and most musical of nature’s 
productions. 

Thomas De Voe’s was an early voice 
urging the value of birds and their na- 
tional protection. He may with honest 
pride have called himself Butcher but 
certainly he had not the soul of a 
butcher. 





THE RISE OF THE UNITED STATES DEPART- 
MENT OF AGRICULTURE 


By T. SWANN HARDING 


EDITOR OF SCIENTIFIC PUBLICATIONS, U. 


THe organic act founding the Depart- 
ment of Agriculture directed it ‘‘to ac- 
quire and to diffuse among the people of 
the United States useful information on 
subjects connected with agriculture in 
the most general and comprehensive 
Hence, throughout 


sense of that word.’’ 
its history it has collected, discovered and 


diffused knowledge about agriculture 
with increasing effectiveness. The grad- 
ual changes in its structure have always 
reflected basic changes in our national 
agriculture. The department has been 
required to respond to public needs as 
the demands of the public caused Con- 
gress to enact new agricultural legisla- 
tion. 

Farming in this country was originally 
more than a subsistence occupation; it 
was a way of life. The entire being of 
the farmer and his family was based 
upon the farm and all the éarly distin- 
guished characters of our history were 
farmers. Indeed practically all of our 
people were on the soil. But as time 
passed agriculture became a competitive 
commercial enterprise. This transforma- 
tion became possible because of advances 
made by science and technology. It was 
not until this change was well under way 
that we needed a Department of Agri- 
culture. Neither our early American 
colonies nor their mother countries had 
ministers of agriculture. The head of 
each farm family was his own secretary 
of agriculture. 

It is a very far ery from the farmer of 
1794, who could produce everything he 
needed by his own efforts, and the farmer 
of 1940, who may specialize in producing 
only one or two commercially marketable 


554 


S. DEPARTMENT OF AGRICULTURE 


crops, while he depends even for 
of his own food upon manufaect 
products transported to him thr 
long distances. In 1794, for inst 
the famous French gourmand, B: 
Savarin, visited a Connecticut far 
He tells in his ‘*Physiology of T; 
how he ate a dinner of superb 
beef, a stewed goose, a magnificent 
of mutton, with vegetables of ever 
scription, and two huge jugs of cid 
each end of the table. Thereafter 
happy farmer addressed him thus 
You behold in me, my dear sir, a hay 
if there is one on earth; everything 
around you, and what you have seen at m 
is produced on my farm. These st 
been knitted by my daughters; my sho 
clothes come from my herds; they, wit 
garden and my farmyard, supply me wit! 
and substantial food. The greatest pr 
our government is that in Connecticut t 
thousands of farmers quite as content : 


and whose doors, like mine, are nev 


} 
ICKII 


Taxes here scarcely amount to anything, a 
long as they are paid, we can sleep 
Congress favors in every way our rising 
try; agents from every qaurter are always 
to rid us of all that we have to sell; and | 
ready-money in hand for a long time, having 
sold at $24 the barrel of flour for w 
usually get $8....I1 am master in n 
house. 

That final note indicates that womer 
rights had not yet been thought of, a 
that the farmer was his own secreta! 
of agriculture. It was not until farn 
got into a commercial economy and be 
to produce for trade, not merely for home 
consumption, that they felt the first faint 
stirrings of need for governmental a 
By the first decade of the nineteenth cen- 
tury an increasing number of farmers 
began to attempt the difficult operation 
of producing for sale. 
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Several other things happened simul- 
taneously then or soon after. Canals and 
railroads appeared; the telegraph was 
invented; the British Corn Laws were 
repealed—inviting the export of Amer- 
ican farm products. Farming became a 
more difficult and complex operation. 
New plant and animal diseases and new 
insect pests appeared. When farmers 
finally wanted government aid badly 
enough they got it for, as T. V. Smith has 
often said, a democracy is that form of 
government in which the individuals or 
groups who yell loudest get most out of 
the government. 

There are millions in this country to- 
day whose ancestors were colonial stock 
and whose forefathers, generation after 
generation, enrolled in the army of 
voluntary resettlement which shoved the 
frontier from the Alleghenies to the Pa- 
cific in little more than a century. This 
continental sweep of events inevitably 
produced the need for the great varieties 
of public service that only a modern 
department of agriculture could supply. 

Even in early days not all American 
farmers were as happy as the one Brillat- 
Savarin visited. Some of them worked 
like slaves and lived a hard and a danger- 
ous life. If they wanted government aid 
it was mainly in the form of soldiers to 
combat the manifest tendency of wild 
Indians to create premature baldness 
with a scalping knife. But as William 
Allen White has noted, these farmers had 
about the same agricultural equipment 
as Abraham and Lot when they moved 
into Ur of the Chaldees—the wheel, the 
lever and cutting tools—though they also 
had gunpowder, firearms and _ books 
which Abraham did not have. 

As early as 1770, Benjamin Franklin, 
then agent for Pennsylvania in Europe, 
began to send home plants and seeds to 
be tried out here. Jefferson, our first 
Secretary of State, was interested also in 
foreign plant and seed introduction and 
enlisted the services of our consular staff 
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to that end. Before that, in 1773, John 
Adams had introduced resolutions in the 
Continental Congress proposing that the 
government encourage the production of 
certain farm commodities and advocat- 
ing the establishment of an agricultural 
society in each colony. 

In 1793 the famous Scottish financier 
and agriculturalist, Sir John Sinclair, 
founded the first Board of Agriculture in 
Great Britain. George Washington cor- 
responded with Sir John and in a letter 
written in 1795 expressed the hope that a 
national agricultural society would soon 
be formed here. In his last message to 
Congress, delivered December 7, 1796, 
Washington declared that the cultivation 
of the soil was a proper object of public 
patronage saying also: ‘‘Institutions for 
promoting it grow up supported by the 
public purse, and to what object can it 
be dedicated with greater propriety ?”’ 

But no action was taken. American 
agriculture was still primitive. Farmers 
worked along with their wood-toothed 
harrows, their wooden plows with iron 
points, their hoes, spades, sickles, flails, 
and little else. Until the age of advanc- 
ing agricultural technology dawned and 
got well under way between 1830 and 
1850, they felt little need either for elab- 
orate tools or government aid. The more 
daring of them simply moved on to the 
ever-progressing frontier as the land 
wore out where they were. 

But some farmers had to remain where 
they were. Naturally they felt the com- 
petition from the rich new lands of the 
West. For those who went to the new 
frontier could now produce and ship 
cheaply back East. Hence the farmers 
left in the settled eastern rim of the 
country began to think in terms of gov- 
ernment aid to agriculture. 

Agricultural societies began to be 
formed as early as 1785 and by 1821 
there were 800 farmers’ clubs. Agricul- 
tural fairs and expositions became in- 
creasingly frequent. The first American 
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agricultural journal appeared in 1819 
and by 1860 there were 40 farm publica- 
tions. Agricultural education grew from 
a single chair at Columbia in 1792 to 5 
agricultural colleges that sprang up be- 
tween 1854 and 1860. The federal patent 
law had been enacted in 1784. Nearly all 
patents granted in early days concerned 
agriculture and by 1837 to 1839 the Com- 
missioners of Patents were concerned 
about the onward march of agricultural 
technology and how to cope with it. 

The American Congress early formed 
agricultural committees, subsidized silk 
growing, the culture of sugarcane and 
the publication of certain agricultural 
treatises. The Patent Office, then in the 
Department of State, began in the 1830’s 
quite regularly to collect and distribute 
uew plants and seeds. The first Commis- 
sioner of Patents resident in Washington, 
then a city in the woods, arranged for 
an agricultural fair which was held in 
the mall near the present Department 
building; that was in April, 1805. The 
first agricultural exposition in the coun- 
try was held at Union Hotel, George- 
town, in May, 1810; President Madison 
attended. 

The Commissioners of Patents con- 
tinued to stress the urgency of their 
needs; they must have aid to cope with 
demands made upon them by farmers. 
Meanwhile, on July 4, 1836, the Patent 
Office assumed its modern form under a 
new law signed by President Jackson, 
and its commissioner’s first printed re- 
port appeared in 1837. Finally, in 1838, 
President Van Buren, in recommending 
that the scope of the Sixth Census be 
increased, induced Congress to grant the 
Patent Office the legal right to use $1,000 
of its incoming patent fees to collect agri- 
cultural statistics and for other agricul- 
tural purposes. That money became 
available in 1839. Agriculture thus got 
its first aid from the Federal Govern- 
ment. 

In 1849 the Department of the Interior 


was created and the Patent Office formed 
part of it, its Section of Agricy)} 
going along. Responding to public 
mand, President Taylor in 1849 
President Fillmore in 1851 recomm: 
that Congress create government 
chinery to promote agriculture. F; 
1830 on the agricultural societies pe: 
tently hammered away at this idea , 

at long last they got what they wanted 

For some time the turmoil over slavem 
obscured their needs. Furthermore. th, 
Southern delegation to Congress 
sincerely believed in the doctrine 
states’ rights and did not think that th. 
government should aid agriculture 
President Buchanan in fact vetoed t! 
first land-grant college act not only be- 
cause he thought it extravagant but als 
because he thought the Federal Govern. 
ment lacked constitutional right to pro- 
vide the aid for the states contemplated 
by the act—specifically he held that the 
central government could not give public 
lands to state governments. 

But the need for the department 
creased as technology advanced, trans- 
portation facilities improved, new plant 
and animal diseases and insect pests ap 
peared, and commercial farming pro- 
gressed. Finally came the Civil War 
The manpower went to the front. It 
became urgently necessary to produce 
large quantities of food in the most efli- 
cient manner possible. Moreover the 
Southern delegation no longer sat in 
Congress. Economic problems further 
intensified as agriculture became a busi- 
ness, a competitive enterprise. The 
farmer now formed part of a money econ- 
omy; he had embarked on the stream of 
commerce. He must have government 
sources of information as did the busi- 
nessmen with whom he had dealings 
The government had long given manu- 
facturers and businessmen aid and pro- 
tection—why not farmers? 

Farmers now produced commodities 
that went floating down canals or spin- 
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ning away on rails to consumers they 
never saw. Away went the farmer’s 
stark individualism and his indepen- 
dence of governmental aid. New means 
of transportation brought western prod- 
uets readily into what had been regarded 
as exclusive eastern markets. Voluntary 
efforts of farmers’ institutes and societies 
to teach skill in production methods 
proved insufficient. The clamor for Fed- 
eral Government aid was irresistible. 

Evidence of this appears in the annual 
reports of the Commissioners of Patents. 
In his report for 1861, Commissioner 
D. P. Holloway made a prolonged plea 
for the establishment of some institution 
to serve agriculture. For many years 
now the Patent Office reports had been 
devoted predominantly to agricultural 
matters. Three fourths of our citizens 
were still on the land, and their pleas 
could no longer go unheeded. 

Why, asked the commissioner, was poor 
land worth $100 an acre in New Jersey 
whereas rich land in Kansas was worth 
nothing? It was because farmers in New 
Jersey had customers close by. Agricul- 
ture must be aided by industry. Our 
soil, already far wasted in the East, must 
be preserved and enriched. Worthless 
breeds of cattle must be replaced by good 
cattle. Agricultural tools and imple- 
ments must be still further improved and 
rendered more widely available. Hence 
we should have a Federal Government 
agency with three bureau: . agricultural, 
mechanical and commercial. 

In his message to Congress of Decem- 
ber 2, 1861, President Lincoln sand- 
wiched in an almost offhand recommen- 
dation that we might well have in the 
Federal Government an agricultural and 
statistical bureau. Naturally more press- 
ing issues tended to occupy his energy at 
the time, but Congress took heed. It in 
fact passed three important agricultural 
laws all of which were duly signed by 
President Lincoln. 

The first signed May 15, 1862, estab- 


dedi 


lished a United States Department of 
Agriculture with bureau status, broadly 
defined its functions, and placed a com- 
missioner at its head. The second, signed 
May 20, provided for apportioning fre¢ 
hold farms of 160 acres each the 
would 


from 
public domain to citizens who 
make their homes on the land and till it 
for The third, signed July 2, 
endowed the so-called land-grant colleges 
with 11,000,000 acres of public land, an 
area roughly equal to that of Vermont. 
The first commissioner of agriculture 
had previously been in charge of agricul- 
tural affairs in the Patent Office. He was 
a successful farmer and farm manager 
with the distinguished 
Newton. In his first report to the Presi- 
dent he stressed the necessity for per- 
forming scientific experiments to obtain 


2 years. 


name of Isaae 


new agricultural knowledge, and for the 
immediate publication of this informa- 
tion when obtained. The department 
spent a little less than $35,000 in the 
first 6 months of its existence, and much 
of that went for seed distribution. 

Newton said peace must come before 
agriculture could prosper. Thereafter 
we should seek an increasing foreign and 
domestic market for agricultural prod- 
ucts; we should have greater respect for 
labor, a more thorough knowledge of 
agriculture as an art and as a science, 
and a more thorough education of our 
farmers in science and political economy. 
Whereas farmers had been accustomed to 
till primitive soils and then move on to 
new the 
hausted, they must now learn how to 
make two blades of grass grow where one 
had grown before. 

Above all agriculture must rely on sci- 
ence, ‘‘The what and how to do—the con- 
centrated experience of the ages.’’ Ap- 
plied chemistry would aid us to unveil 
the mysteries of plants and soils. Noth- 
ing was impossible to labor aided by 
science. Specifically Commissioner New- 
ton said his department would collect, 


acreages when soll was ex- 
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arrange and publish useful agricultural ing paragraph which showed that 
knowledge; it would collect and intro- untrained time servers could not 
duce valuable plants, animals and seeds; work of the Department of Agricy|t 
it would answer the inquiries of farmers even in 1870, 
and be guided by them in its choice of The Gipestent’s wesk demands 2 
subject-matter for publication; it would order of talent than the routine service of » 
test by experiment the use and value of public business; it requires a knowledg 
agricultural implements, seeds, soils, ani- &tional economy, social science, natural 
mals and fertilizers, undertaking appro- *°'¥», #Pplied chemistry, animal and veget 
: : . physiology and practical agriculture; 
priate chemical studies; it would pro- gents so broad a range of facts in each { 
mote botany and chemistry and establish investigation as to demand the most 
a library and a museum, effort and the most persistent industry. 
Many of these things were done quickly ‘uch labor the most meager compensatior 
, . offered, and it is found difficult to obt 
as we shall see later. In his report for increase of suitable service, and impossi 
1863 we find Commissioner Newton com- remunerate properly that already em) 
plaining that the half dozen rooms as- which is found to be most efficient and relia 
signed to his department in the Patent While that which is practically useless fo: 
~ ae : purpose is offered in unlimited measure, 
Office basement were much too confining. 
He also desired better facilities for ex- Commissioner Capron then asked 
perimentation with plants. It was true creased compensation for his employees 
that Reservation No, 2, between 12th and as did also Commissioner Wm. G. Le Du 
14th Streets, S.W., now forming part of 10 years later. It may be said in general 
the department’s grounds, had been as- that the heads of the Department 
signed to him, but the Army had had to Agriculture now resigned, have al! been 
take it over as a cattle yard. Ultimately, inclined to speak highly of the qualifica- 
Commissioner Newton rented two addi- tions and diligence of the employees. a | 
tional rooms in an office building near his In his report for 1880, Commissione: deste: 
own office, and he also got control of Le Due said that the division of chem- , 
Reservation No. 2 which, however, proved istry was ‘‘now confined to a room in t! ms 
inadequate before his death, present building, 20 feet square, with tv 
For Commissioner Newton died in line basement rooms of the same size and 
of duty June 19, 1867, as a result of sun- small closet.’’ Hence much important 
stroke suffered in July, 1866. He had work could not be done. He thought thi 
heard a thunderstorm approaching and ‘‘national !aboratory of a great people’ 
had left his office hurriedly to get to a should have better support. The staff 
part of the experimental plot a mile away then consisted of the chemist and 11 assis- 
in time to save certain wheat samples tants. At that time the Commissioner of 
from a drenching. While standing in Agriculture got $3,500 a year; the chief 
the hot sun supervising this work he clerk, chemist, statistician, entomologist 
suffered sunstroke. The Commissioner and superintendent of the grounds got 
was correctly attired in a high silk hat $2,000 each, and the botanist, micros- 
at the time. Washington summer sun- copist, disbursing clerk and superinten- and 
shine did the rest. dent of seed distribution got $1,800 each oa 
Horace Capron followed Newton as Farm clamor continued for the depart- wri 
commissioner and we find him reporting ment to be raised to full cabinet rank letin: 
to President U. S. Grant in 1870 on the This reached full intensity just about the ee 
. , , : ~ . tions 
manner in which he had expended his_ time the last of the good public land had to th 
annual appropriation of $169,175.24. In been given away and the agricultural 
this report we find the following interest- frontier was gone. Largely because o! 
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efforts made by the National Grange a 
bill was passed to the desired effect and 
on February 9, 1889, Commissioner Nor- 
man J. Colman became Secretary of 
Acriculture. He held this office for 26 
days, for the administration changed and 
Secretary Jeremiah M. Rusk assumed 
office March 7, 1889. He was the first 
Secretary of Agriculture by appointment 
and his first report was dated October 26, 
1889. He said the building was very 
crowded, and then went on: 

I found clerks crowded into rooms and sub 
ect to discomforts and inconvenience. I have 
found two branches of two distinct divisions 
crowded into one small room; records and books 
lying about upon tables and chairs for want of 
sufficient wall space to accommodate cases for 
their proper care and preservation; the chemical 
laboratory crowded into a damp, illy ventilated 
and wholly unsuitable basement, originally in- 
tended no doubt for storage purposes, and its 
work in certain investigations restricted because 
of the offensive fumes from such analyses, and 
because of the dangers to human life and limb 
from explosions of gases and other causes; and, 
in a word, there was a complete want of that 
systematic and orderly conduct of public busi- 
ness which ought to obtain in every well-con- 
ducted office. 

At that time not only Great Britain, 
Germany, France and Russia, but even 
Brazil devoted far more money to public 
agricultural services than did the United 
States. Even then the department re- 
ceived nearly 40,000 letters of inquiry 
yearly ‘‘from all sections of the country, 
from all classes and conditions.’’ Some 
thirty million people then depended for 
their livelihood directly or indirectly 
upon agriculture. ‘‘The correlation of 
agriculture with other industries of this 
country’’ must be carried out, said Secre- 
tary Rusk, for the productivity, wealth 
and prosperity of the farmers governed 
that of the nation asa whole. Secretary 
Rusk also began to publish Farmers’ Bul- 
letins and started a Division of Publica- 
tions and the giving of agricultural items 
to the press. He wrote: 

Time and expense, ability and experience, 
lavished on the work of this department can 


have no practical r 
conciusions promptly 
them. 

The department now really became an 
educational When it as- 
sumed cabinet rank the department con- 
sisted of the following units: 


Institution. 


Division of Statistics; Divisi 


Division of Chemistry; § 
Division of Bot 
Pathology; Divisior 
and Mammalogy; | 


1/1V1810n 
fice of 


estry;: 


Experiment Station 

of Gardens, Gro 

culture; Division ¢ 
Folding Room; Library; Museum; and the 


fledged Bureau of Animal 


Division 


Seed Division; 


Industry 
Weather B 
part of the Department of Agric 
the War Department in 1891 
Meanwhile continent had 

pretty well settled. The era of the open 
frontier ended formally with the annual 
report of the Commissioner of Lands for 
1890. This closing of the frontier was 
very significant in the 
growth of public demands for govern- 


Congress in 1884, lhe 


came 
transfer from 


the been 


determining 


ment aid based upon accurate scientific 
agricultural knowledge. The farmer now 
had to grit his teeth when the going got 
tough where he was and make the best 
of the farming business there. He could 
no longer move on to rich frontier lands. 
Specifically that meant watching care- 
fully the cost of producing each bushel, 
or pound, or bale of farm products to 
keep his net return as high as possible. 
Hence it took reliable scientific informa- 
tion to determine how to reduce the unit 
cost of production while increasing the 
net return. This required knowledge 
about plant and animal diseases and de 
stroying insects, about new and better 
breeds, varieties and cultural methods. 
That knowledge, when applied, acted 
like ready cash. For it directly in- 
creased the per-hour reward of labor by 
the farmer and his family. Hence it was 
natural that just around 1890, when the 
frontier closed, the people should pro- 
mote their Department of Agriculture to 
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cabinet rank, increase the appropriations 
of the department and federal aid to the 
state agricultural experiment stations as 
well (as in 1887), and authorize a fed- 
eral grant of money to the state land- 
grant colleges, as was done in 1890. By 
1896, the Department of Agriculture had 
2,497 employees and all were in the classi- 
fied Civil Service except the Secretary, 
his private secretary, the Assistant Sec- 
retary and the Chief of the Weather 
Bureau. Its annual appropriation was 
then $7,305,637. 

We should now look for a moment at 
the development of the department’s in- 
dividual functions and the growth of its 
respective units. The first profegsional 
employee appointed by the department 
was a chemist, Charles M. Wetherill ; that 
was in 1862. The department’s first sci- 
entific research publication was his 
**Report of the Chemical Analysis of 
Grapes,’’ which appeared also in 1862. 
In the seventy-five years that elapsed 
between 1862 and 1937 there were issued 
by the department’s chemists and soil 
scientists 8,428 scientific and research 
reports, 

The services of a botanist and a statis- 
tician had been required by the agricul- 
tural service whilt in the Patent Office, 
but Lewis Bollman, statistician, and 
Townend Glover, entomologist, of the de- 
partment, were appointed by Commis- 
sioner Newton in 1863. A specialist in 
forestry appeared in 1877, and a Veteri- 
nary Division, by special Congressional 
appropriation of $10,000 in 1879. A 
microscopist was appointed in 1871, a 
special agent to study public roads in 
1893, and other specialists as new prob- 
lems required study. 

What later became the Biological Sur- 
vey got its start as a section of economic 
ornithology in the Division of Entomol- 
ogy in 1885. In 1893 Congress appropri- 
ated $10,000 for a study of human nutri- 
tion and that began in the Office of 
Experiment Stations. The specific soils 


work of the department had its origin iy 
the Weather Bureau in 1893 also. T) 
Bureaus of Chemistry, Soils, For 
and Plant Industry were created in 190] 
and the Bureau of Entomology in 1904 
A Bureau of Statistics was created 
1903 ; 20 years later the Bureau of Av 
cultural Economics was set up. 

Cattle diseases caused increasing 
eern after the Civil War, contagioy 
pleuropneumonia and what later came t 
be known as cattle tick fever in parti: 
lar. There was increasing agitation { 
Federal aid as the individual state 
proved incapable of stamping out the dis- 
eases themselves. It was as a result 
this agitation that the bill to create the 
Bureau of Animal Industry was intro- 
duced in Congress. That bureau con- 
trolled contagious pleuropneumonia 
within 5 years at a total cost of littl 
more than cattlemen were losing annu- 
ally from the disease in decreased ship- 
ments to Great Britain alone. 

The bureau later solved the cattle tick 
fever disease and has now all but wiped 
it out. It entered in upon a long career 
of research and regulatory work that has 
been of inestimable value to the Amer 
ean public in cities as well as on farms 
On its staff have worked many who be 
came illustrious in research circles. 

As an example of the manner in wh 
certain functions had to be assumed by 
the department consider the food and 
drug work. Remember initially that the 
farmer is essentially a commercial pro- 
ducer who sells at wholesale and who 
buys at retail. Hence he early needed 
protection in his capacity as a consumer 
of products and materials that enabled 
him to function as a producer. The early 
chemists of the department therefore 
studied feeds, fertilizers, soils, plant and 
grain varieties, cereals, 

In the report of the Patent Commis- 
sioner for 1844 you will find the chemist 
had analyzed corn meals and dyspeptics 
were being assured that only those high 


Ali 





in 0} 
In ] 
that 
shou 
sjone 
chen 
phar 
he al 
In 
depa 
puff: 
pect 
tute: 
lyzet 
a to! 
chen 
vatir 
the 
plail 
had 
food 
who 
cher 
vete 
eine 
T 
proce 
nam 
mat 
pric 
ing 
afte 
cam 
fooc 
spice 
and 
pub 
sum 
as ] 
had 
adu 
tect 
T 
190 
law 
mer 
cha 
in 1 
late 


UNITED STATES DEPARTMENT OF AGRICULTURE 


in oil content caused them indigestion! 
In 1849 the patent commissioner said 
that the science of food preservation 
should be studied. In 1868 the Commis- 
sioner of Agriculture reported that the 
chemist had analyzed mineral waters and 
pharmaceutical preparations and in 1873 
he analyzed wines and cereals. 

In the report for 1878 we find that the 
department chemist had analyzed cream 
puffs, coffee and bologna sausage for sus- 
pected poisons and tea and coffee substi- 
tutes and adulterants. He had also ana- 
lyzed baking powder, oleomargarine and 
a tonic called ‘‘Boneset.’’ By 1879 the 
chemist was making a thorough investi- 
gation of butter adulterants. In 1880 
the Commissioner of Agriculture ex- 
plained in his report that the department 
had no legal control over adulterated 
foods; this was in blanket reply to many 
who had written in on the subject. The 
chemist was then analyzing stock feeds, 
veterinary remedies, a few patent medi- 
cines and even a magic metal polish. 

The full names and analyses of these 
products were published as well as the 
names of their makers. It was slyly inti- 
mated that they were neither worth the 
price asked for them nor capable of liv- 
ing up to their makers’ claims. Soon 
after 1885, when Harvey W. Wiley be- 
came chemist of the department, work on 
food adulteration began in _ earnest, 
spices, condiments, beer, wine, ale, butter 
and lard being studied earliest. The 
publication of these studies led to con- 
sumer demand for protection. As early 
as 1883 Commissioner George B. Loring 
had instituted the study of butter and its 
adulterations in part, as he said, ‘‘to pro- 
tect consumers against fraud.’’ 

The rest is modern history. In June, 
1906, the first Food and Drug bill became 
law after a 30-year battle for its enact- 
ment. The Bureau of Chemistry was 
charged with its enforcement. In 1927, 
in the interests of efficiency, this regu- 
latory work was separated from the 
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bureau’s research, and was set up inde- 
pendently as the Food, Drug and Insecti- 
cide, later merely Food and Drug Admin- 
istration. In 1940, the new and much 
more effective Copeland Food, Drug and 
Cosmetic Law went into full effect. All 
these things took place as a result of 
public demand, acting through Congress 

At no time could any honest student 
of its activities say that the Department 
of Agriculture had grown by fiat of the 
bureaucrat. Instead its work had always 
been authorized by Congress in each in- 
stance because groups of citizens wanted 
something done about something and de- 
manded that the department undertake 
the job. The history of the department’s 
growth offers the most complete refuta- 
tion in government of the idea that pub- 
licity from within a governmental insti- 
tution alone determines its growth. The 
department has undertaken its varied 
lines of work as citizens discovered the 
many things they could not do individu- 
ally or by voluntary cooperative effort. 

Commissioner Newton observed in 1863 
that farmers lacked time, means and abil- 
ity to carry on experimental investiga- 
tions in agriculture, and that isolated 
individuals could not collect and arrange 
stores of knowledge for practical use. 
Hence the department was needed to 
carry on scientific investigations and its 
scientific workers wrote glowing chapters 
in the history of research. They well 
discharged the trust our people placed in 
their ability to obtain knowledge that 
would keep open the doors of the com- 
mon man’s opportunity in agriculture. 
Much of this knowledge also proved of 
enormous indirect value in fields remote 
from agriculture. But in time the collee- 
tion, discovery and diffusion of knowl- 
edge proved insufficient. 

First, there was need for some more 
effective method of diffusion than mere 
publication. The farmer had to have 
that ready-cash knowledge quickly to cut 
costs of production. So about 1900 Dr 
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Seaman A. Knapp began to develop his 
‘‘demonstration-farm’’ idea, working 
then in the Bureau of Plant Industry. 
The plan was to operate farms in differ- 
ent localities where only approved agri- 
cultural practices were used. Then all 
in that locality could come, see the dem- 
onstration, and go and do likewise. 
Meantime the boll weevil had invaded 
Texas and, at great mass meetings, the 
Texans began to beseech the Federal 
Government for aid in routing it. One 
of the most effective forms this aid took 
was an extension of Dr. Knapp’s idea 
until literally hundreds of demonstration 
farms had been established and a new 
system of adult agricultural education 
had appeared. 

Such importance did this novel idea 
assume that the General Education 
Board took notice, regarding it as a 
signal advance in adult educational 
methods. The board aided financially, 
ultimately giving over $600,000 a year 
for a while to extend the method in the 
North and West. The idea changed 
somewhat after a while. Highly quali- 
fied teachers, extension workers, county 
agents, home demonstration agents, were 
sent out to instruct the farmers on their 
farms. The knowledge produced by sci- 
entists was thus implemented and found 
its place in farming and homemaking 
practice. By enacting the Smith-Lever 
Bill in 1914 the Congress formally organ- 
ized this work and the Cooperative Fed- 
eral-State Extension Services came into 
existence. 

But, as time passed, even that was 
insufficient. First, our foreign trade 
dropped off. We were no longer the 
bread basket and Europe the workshop. 
From a peak of farm exports in 1898 
there was rather a sharp decline until the 
start of the first World War. The social 
sciences had to be brought to the aid of 
the farmer. His marketing and credit 
problems required study. In the end 
methods had to be devised to make it 


profitable for individual farmers to adopt 
approved agricultural practices while a: 
the same time planning production ; 
meet demand and conserving the soi! and 
the water supply. 

During the first World War and there. 
after the position of agriculture beca) 
increasingly precarious economically, 
Vast expansion in acreage cultivated 
accompanied by speculative land values. 
high prices for agricultural commodities, 
advancing agricultural technology releas. 
ing 35 million acres formerly used to feed 
horses and mules—these factors tended 
to produce a crisis when our foreig 
market was suddenly closed soon after 
the war. At the end of the decade of the 
twenties, no longer able to sustain our 
false position as both a creditor and a 
debtor nation, we shut down on loans t 
Europe and the inevitable crash fol- 
lowed. 

By this time there were essentially 
four kinds of farmers and all of them had 
to be considered in attempting to arrive 
at any solution for the so-called agricul- 
tural problem. We had (1) bare subsis- 
tence farmers or part-time farmers who 
just managed to scratch a living out of 
the soil under the best of conditions; (2 
farmers who raised diversified crops and 
made a fair living because operating sci- 
entifically on relatively good soil; (3 
highly specialized commercial producers 
of specific agricultural commodities, the 
farm factories, and (4) speculators in 
land and in agricultural commodities. 

Agriculturalists now demanded gov- 
ernment aid for their industry which was 
hit harder than any other by the post-war 
perplexities and uncertainties. The war 
had reversed the flow of credit. In less 
than five years Europe owed us huge 
sums of money which it could only repay 
by exporting to us. But we shoved up 
our tariff walls, making this impossible. 
For a time our loans to Europe sustained 
the market. But that had to end, then a 
wave of acute nationalism swept the en- 
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tire world, we faced increased competi- 
tion in the foreign market from other 
sources, and our agricultural export 
trade declined. 

Our century-long trend of producing 
for an ever-growing export trade thus 
abruptly ended. But war-time prices 
had been abnormally high. There had 
been quick, drastic shifts in land use. 
Grazing land had been put into cultiva- 
tion; marginal land had been plowed; 
forest land had been overgrazed. Grass 
had been turned under for wheat to win 
the war. Cash crops had tended to re- 
place grass and forage crops. Soil-bind- 
ing was forgotten. Agricultural tech- 
nology increased by leaps and bounds 
and huge farm factories appeared. 
Farms sold or were mortgaged for two 
or three times their former prices and 
lending agencies made unwise loans to 
sustain the speculative orgy. 

Farmers did their best to make adjust- 
ments in the post-war years, but the prob- 
lem was too big for them. They could 
not adjust rapidly enough to save their 
equities. They felt forced to overcrop 
their land and produce more in the vain 
effort to meet fixed charges and support 
their families. Thousands passed an- 
nually from owner to tenant status. 
Millions cried for government aid in re- 
adjustment. Others applied directly for 
relief. The sins of past years rose to 
haunt us—improper land use, destruc- 
tion of the soil, water and forest re- 
sources, and the exploitation of the for- 
ever irreplaceable riches with which 
nature had endowed us. 

All these troubles crashed down upon 
the farmer. Initially, in the 1920’s, farm 
organizations sought to have a two-price 
system established that would in part 
compensate them for the lost foreign 
market. The Congress passed such legis- 
lation, but President Coolidge vetoed it. 
Later the Congress passed and President 
Hoover approved legislation setting up 
the Farm Board to promote cooperative 
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marketing and stabilize prices 
failed to stem the tide in par 
of the international supply-and-d 
situation and in part because it 
effective over agricultural 
duction. 

The rush of laws beginning in 1933, of 
which that establishing the Agricultural 
Adjustment Administration was the first, 
represented Congressional response to 
public pressure for 
many farm problems mentioned above. 
The laws aimed to promote soil conserva- 
tion, water conservation, planned agri- 
cultural »nroduction, and 
the rehabilitation of the underprivileged 
ap- 


But 


control 


solution of these 


retorestation 


rural population by education in 
proved agricultural techniques. 

Other laws passed related to the pub- 
lie acquisition and development of land 
submargina! for agriculture, crop insur- 
ance, marketing agreements, tenancy re- 
form, the carrying on of basic research to 
find new uses for crops subject to peri- 
odie surpluses and the increase of farm, 
forest and water facilities. These new 
programs were conceived on a basis of 
broad objectives. They depend primar- 
ily and continuously upon scientific re- 
search and the widespread diffusion of 
agricultural information. New agencies 
had to be established to carry the 
wishes of Congress—the Agricultural 
Adjustment Administration, the Soil 
Conservation Service, the Farm Security 
Administration, the Farm Credit Ad- 
ministration, the Rural Electrification 
Administration, and so on. 

All this indicates a broad attack upon 
the problems confronting the agricul- 
tural industry asa whole. The American 
people are simply seeking to integrate 


out 


agriculture into the modern commercial 
economy and to put scientific knowledge 
to work quickly and efficiently. These 
functions have been entrusted to the de- 
partment by the Congress. As one part 
of its job of carrying out the mandates of 
Congress, the department has set up one 
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of the most complete planning programs 
existing in any government in the world 
and those plans are based directly on sci- 
ence. 

But this is not planning evolved above 
and enforced below. It is democratic 
planning. Mere good will among ad- 
ministrators and the provision of legal 
power and appropriations can not put 
the adjustment processes to work on indi- 
viduai farms. These farms are owned in 
fee simple and are tilled under contract 
or by owners. Therefore the owners and 
users must decide what will be done on 
their farms. But they must be enabled 
to make their decisions in the light of all 
that agricultural science can tell them 
about such inexonerable factors as soil 
types, rainfall, degree of soil slope, tem- 
peratures and the customs and social 
habit patterns of the people, locality by 
locality. 

Hence no group of government em- 
ployees can be wise or competent enough 
to prescribe exactly how all these public 
aids to agriculture and the general wel- 
fare should be applied. That must in 
last analysis be settled by the people 
themselves. But they must act collec- 
tively in their communities, counties and 
states. Hence a natural outcome, in 
terms of the departmental and other gov- 
ernmental machinery, is the experiment 
in agricultural planning set up a year 
or so ago and now swinging into action. 

In operating this system the farm 
people, with technical aid from especially 
qualified public servants, recommend the 
application of such public assistance 
from local, state and federal governments 
as they feel needed. These recommenda- 
tions will be brought together state by 
state and, finally, in so far as they call for 
federal help, will be considered region- 
ally and nationally. This is essential in 
a democracy. It is planning from the 


bottom up and the top down in whic! 
all the people have a hand and a say. 

This development is natural and ip. 
evitable in the operation of a nationa} 
agricultural policy governing the activyi- 
ties of the department, since the depart- 
ment itself, in all its varied lines of work, 
represents merely the democratic 
sponse of government to the needs 
farmers and of the general population. 
Hence, you will find a definite continuity 
in policy of the department, and of its 
predecessors, from the earliest times of 
their existence to the present. That is 
simply because these public agencies have 
always expressed the response of gov- 
ernment to the changing needs of the 
times in a democracy. 

If the various commissioners and secre 
taries of agriculture had been self-deter- 
mining promulgators of policies and pro 
grams, there would have been, as a mat 
ter of course, abrupt shifts and sharp 
veering changes in course from one ad- 
ministration to the next. As a matter o! 
fact this did not occur. The develop- 
ment of the department’s work pro- 
ceeded as logically and as inevitably in 
response to the needs of the people voic- 
ing their demands as does the growth o! 
a tree in the soil in response to the fac- 
tors of its environment. The depart- 
ment’s growth has been evolutionary, 
almost biological in nature. It has pro- 
liferated naturally, logically and inevit- 
ably as a part of the Nation itself. Its 
present existence in modern streamlined 
form has made it an invaluable agency 
in operating the National Defense Pro- 
gram, for it has ready at hand the or- 
ganization and the machinery to do 
effectively many tasks which were 
neglected or were undertaken hastily in 
emergency set-ups during the World 
War. 
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A SKEPTIC AMONG THE SCIENTISTS 


By RUFUS SUTER 
LIBRARY OF CONGRESS 


We live in the age of science. Every- 


thing around us has been influenced by 


her. This holds not only for the tan- 
gible objects like running hot and cold 
water and the Goodyear blimp lit up 
by electricity which the Washingtonian 
sees every summer evening, but also for 
the things of the spirit: the stories pro- 
jected on the talking moving-picture 
screen, radio drama and some modern 
symphonies. 

We have grown too accustomed to the 
miracles wrought by science to think of 
her for herself. There however, 
two centuries ago a talented devotee of 
this pursuit. 

David Hume we may not remember. 
If we do it will be as a jolly Scottish 
bachelor with whom Madame de Pompa- 
dour and other of the colorful ladies in 
the court of Louis XV enjoyed talking. 
But we may forget that in his youth he 
wrote ‘‘A Treatise of Human Nature,’’ 
and a few years later ‘‘An Enquiry 
Concerning Human Understanding.’’ 
In these works he made some remarks of 
interest to the student of science. 

Hume’s significance was not grasped 
in England in his day. His Treatise, as 
he said, fell ‘‘dead-born from the press,’’ 
and his Enquiry was hardly less unsuc- 
cessful. The difficulty was that his re- 
searches lay in an impractical direction 
out of line with the industrial develop- 
ments to which science was destined. 
Strange as it seems when we consider 
the worldly bent of his mind, he worked 
among images of the fancy, memories 
and the sensations: emotions, sounds, 
tastes, odors, feelings of touch and colors 
spread out in patterns. It would even 


was, 


000 


be misleading to speak of him as a psy- 
chologist. The psychologist is fascinated 
by the same objects, but as constituting 
one subdivision of nature among many: 
the content of mind as distinguished for 
example from compounds. 
Hume’s attitude was different. He con- 
fined his attention to what we ordinarily 
eall psychical or mental facts 
he was convinced that nothing else was 
known. It not remarkable that 
was unappreciated industrial- 
minded contemporaries. 

From our vantage-ground of the twen- 
tieth century, however, 
back at him and see him in relation to 
the scientific movement as a whole. We 
will acknowledge that he was in certain 
respects more acute than the men re- 
membered inventors of 
chines. 

One 


chemical 


because 
is he 


by his 


we may look 


as useful ma- 


occasionally wonders why hu- 
manity waited so long before having the 
good sense to observe and experiment. 
The truth is this wonderment 
upon an illusion. Observations and ex- 


periments have been made since time im- 


is based 


memorial, but they were piecemeal and 
barren. We fail to notice them because 
the issue of modern science been 
overwhelmingly rich. What was slow in 
dawning upon the human mind was the 
awareness of a fecund principle of di- 
rection for search ; and why this twilight 
endured for centuries will be plain when 
we recall that the aim sought and finally 
achieved was the unnatural idea of scan- 
ning nature for an utterly de-humanized 


has 


orderliness, that is, a lawfulness or regu- 
larity of event not associated with any 
quaint human and all too natural con- 
ceit. 
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Once such lines of bare orderliness 
. were unraveled, the question arose: Why 
do these law-abiding, systematic se- 
quences of happening hold? Galileo’s 
reply is interesting because it is the 
same as that of any technical student 
to-day. Forces act in the world (as 
energy is generated in a gasoline en- 
gine); these forces are invisible (as the 
energy in the motor is invisible), but 
they are constant, and they cause the 
regular motions of the parts of nature 
which we see and touch (as the energy 
in the engine makes the wheels of the 
automobile turn). 

We wish to emphasize that for science 
in Galileo’s age, as for perhaps most 
engineers to-day, cause in the sense of 
unobserved, unobservable, compulsion 
was all-important. 

But now we return to Hume. He 
made some curious comments about bil- 
liard balls in his Enquiry. Under 
these remarks lies hidden an original 
undertaking: an attempt to discover the 
nature not of the effects of cause, but 
of cause per se, by observation and ex- 
periment. Hume was merely following 
in the footprints of his great predeces- 
sors. Galileo, applying the empirical 
method to objects sliding down an in- 
clined plane, had decoded the principle 
according to which bodies fall; Boyle 
using the same technique had uncovered 
the rule concerning gases under pres- 
sure; Newton had deciphered the law of 
gravitation. Why should not Hume by 
an analogous procedure unearth the true 
character of causality about which phi- 
losophers had wrangled for generations 
but without agreement? We will liter- 
ally observe, then, a case of causation. 
Thus the billiard ball experiment. 

It is unnecessary to be explicit about 
the result of this investigation. We can 
guess it in advance. What Hume saw 
(and what any of us would see, though 
we were armed with microscopes and 
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x-ray devices) was that ball A touched 
ball B and ball B started to move. 


premise : Only psychical facts are known 
Stated in this bald form his 
seems absurd; but we may restate 
Only observed facts are known. B) 
‘fobserved’’ is meant ‘‘sensed,’’ an) ' 
*‘sensed’’ being aware through any ; 
the channels of sensible knowledge. 
sight, hearing, touch, or the like. These 
two expressions of the premise are 
equivalent, since what we see are visual 
sensations, what we hear are auditory 
sensations, etc.; and sensations are cer- 
tainly psychical facts. In what else, 
Hume might ask, can knowledge consist? 

Granted this premise, the outcome of 
the billiard ball experiment is probably 
irrefutable. If we literally look for 
causation in the sense that Galileo sought 
for the regularity in the movement of 
falling bodies, our information will en- 
title us only to Hume’s causal law: A 
cause is ‘‘an object, followed by another, 
and where all the objects similar to the 
first are followed by objects similar to 
the second.’’ This principle is the same 
in form, and was reached in the sam 
way, as Galileo’s generalization that 
bodies sliding down a smooth, fixed in- 
clined plane move with constant accel- 
eration, which diminishes as the angle of 
inclination is reduced. The sole differ- 
ence, aside from subject-matter, is that 
the former rule is easy of access, while 
the latter is not evident until the ex- 
periment is tried. An analogous state- 
ment of Newton’s law of gravitation is: 
Every particle of matter in the universe 
attracts every other particle, directly as 
the product of the masses, and indirectly 
as the square of the distances between 
them. In none of these rules is recourse 
had to cause in the sense of invisible 
foree or compulsion. 

We will find it amusing to trace 
briefly some other implications of 


premise 





A SKEPTIC AMONG THE SCIENTISTS 


Hume’s generalization of the empirical 


method. We may already be persuaded 
that he was (if an American colloquial- 
ism will be pardoned) the original ‘‘man 
from Missouri’’; but when we glance at 
the further steps of his thought we will 
consider the proverbial Missourian a 
model of gullibility in comparison with 
him. Hume did not feel himself justi- 
fied upon an observationa! basis in ad- 
mitting the existence of a substantial 
world possessing the shapes, 
smells, ete., exhibited to us by our 
senses; nor would he acknowledge the 
existence of minds, souls or persisting 
self-identical whatever one 
wishes to call the agents who have the 
senses. For Hume reality was a one- 
dimensional array of observed data. 
His final position is not unlike that of 
the Buddhists—a paradox which Thomas 
Huxley noted many years ago. 

It will be worth our while now to catch 
a bird’s-eye view of the Scottish scientist 
in his setting. There is Galileo who with 
astonishing insight appreciates that if he 
assumes the universe to be a machine, 
and then applies the mechanic’s tech- 
nique of observation and experiment, he 
will lay bare the regularities of nature. 
This discovery is followed in rapid suc- 
cession by the wholesale deciphering of 
laws. The sciences of mechanics, optics, 
chemistry, thermodynamics, electro-mag- 
netics, sanitation (to mention only a 
few) are born. Prediction of natural 
happenings, and control of nature on a 
scale never dreamed of by medieval 
magicians, become really possible. In 
the end, our industrial civilization with 
its sky-scrapers and sewers, anesthetics 
and bombing planes, power-plants and 
world-wide business organizations come 
inte existence. The picture behind this 
evolution is, as one would anticipate, 
practical and severely realistic. The 
universe consists of tremendous forces. 
The world is everywhere heavy, power- 
ful, vast, systematic and efficient. It 


colors, 


egos, or 


roars along impervious to human foible 
for the delicate entities of the 
no part in its construction. 

We 
Hume 


with its 


however, satvyr-like 


this 
glowering threat of 
He has adopted for his own 
method of 


He insists that since it has been 


notice, 


will 
winking at majestic show 
ultimate 
reality. 

purposes the observational 
Galileo. 
successful in revealing for the first time 
in history the uniformities of nature it 
must be the only legitimate instrument 
for acquiring knowledge. He directs it, 
therefore, to the inherited, traditional 
part of Galileo’s thought: the 
cized faith that the universe is a system 


uncriti- 


of regularly acting forces, of efficient 
causes (to use the Aristotelian terminol- 
ogy). The natural telescope and micro- 
scope of the unaided eye he turns upon 
alleged 
into thin air. 
color remain. 


these beings, and they vanish 
Only moving patches of 
The natural calipers, bal- 
ances, sound-recording devices, ete., of 
touch and hearing are enlisted. There 
is a similar dénouement. If observation 
is the sole road to truth, and if observa- 
tion does not reveal matter, 
mind, these must go along with the other 
into the limbo of 


Hume outdid his sci- 


energy or 
Aristotelian fictions 
medieval myths. 
entific predecessors and contemporaries, 
and many of our modern investigators, 
with their own empirical technique. He 
turned their against them, 
and whatever body to 
their ways of thinking, and effectiveness 
for molding the future to 
their purposes, suddenly loomed without 


instrument 
gave tangible 


practical 


a basis. 

Hume alone among the scientists ap- 
preciated that the attitude which was to 
give birth to our indvstrial, mechanical 
civilization could lead to results incom- 
patible with at least the emotional back- 
ground—the feeling of the hugeness and 
metallic reality of a world independent 


of human consciousness—which could 
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form a setting for the growth of that 
civilization. His quizzical demurrer, 
however, passed unnoticed, and the sci- 
entists continued to observe, experi- 
ment and build as if he had never lived. 

What was the error in Hume’s analy- 
sis? None of us is persuaded by his 
dreamy, ultra-critical Buddhism, yet we 
can not refute him. Two replies are 
possible. Either the query begs the 
question, because there was no error; or 
there are other ways of knowing besides 
the senses. The former alternative is 
not without its champions among the 
scientists to-day. We have our positiv- 
ists. The advocates of the latter atti- 
tude, however, are in the majority, be- 
cause this is the viewpoint of common 
sense for those of us whose intellectual 
atmosphere emanates by way of the 
medieval schoolmen from Aristotle. The 
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supporters of this latter attitude see the 
world from the same perspective as d 
Galileo. He was the first of the m 
erns, but also in so far as he kept faith 
with the world of matter, efficient cayses 
and souls he was a transmitter of Aris. 
totelian lore. 

We often hear of skeptics among re- 
ligious and ethical thinkers. Hume was 
that rare creature, a skeptic among t 
scientists. He is the precedent for our 
wondering occasionally, while we use 
our hot and cold running water 
listen to our radio, whether it is 
sible that these and the other miracles 
wrought by science are after all the issue 
of an incomplete or baseless piece of 
reasoning, on the part of our ancestors. 
misled by the fragments of Aristotelian 
lore remaining in their minds, in the six- 
teenth and seventeenth centuries. 


OUR FAVORED LAND 


In our favored land, as in all lands, ‘‘ nothing 
is happy altogether.’’ We occupy, we waste, we 
suffer, until one day we discover, and report, and 
at length discuss the common good. The hope 
arises that with intelligence and spirit we can 
one day build in America a Civitas Det out of 
familiar materials. Statistics are needed for 
that city as well as hope and faith. Carvers and 
goldsmiths, cedar and fir, oil and grain are the 
media of the builders. But over and through 
all is spirit. This is compounded of faith in the 
good will and the informed judgment of common 
people; in the search for and the use of our best 
not our meanest intelligences; in the university ’s 
relentless insistence upon excellence; in scorn of 
those who put cynicism and cleverness above self- 
sacrifice; in unremitting concern for the poor; 
in a lively sense of the social responsibilities 
attached to the privileged life of scholarship. 
Justice Oliver Wendell Holmes’s remark, ‘‘I 
have labored carefully not to mock, lament, and 


execrate the actions of men; I have labored t 
understand them,’’ is a good social text for a 
university man as for the average citizen. 

Some sense of glory there must be too if w 
would unfix the stars. Here and there must b 
men of vision who proclaim what America ean 
be: men who cherish the unburied past of heroic 
deeds and ringing words: ever-remembering 
men: men flashing the signals of deeds done in 
high spirit. The university, like the church and 
the market and the court, must proclaim that 
only such men are fit for our America. We can 
foretell that America only if we here and now 
resolve to make that which we foretell. The 
land is fit for it if we care for it, our stock is 
capable, our culture maturing. 

O fortunatos nimium sua si bona norint. 
(‘‘Oh, only too happy if they could know the 
advantages they possess.’’)—Jsaiah Bowman in 
the symposium, ‘‘ The University and the Future 
of America,’’ at Stanford University. 
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PRESERVATION OF WILDLIFE! 

‘(Wat we want is something to shoot 
at. And we’re going to get it if we have 
to take the old Wyandot rooster out into 
the woods, turn him and blaze 
away.’’ This statement, made during 
recent controversy over quail legislation, 
represents one segment of the great 
American public which Dr. Gabrielson 
serves as director of the Fish and Wild- 
life Service. The other limit might be 
symbolized in Cowper’s remark that he 
would not call any man his friend who 
would needlessly set foot upon a worm. 

Between these two extremes, not to 
forget biological problems and the claims 
of legitimate economic life, the conser- 
vation of animals is no picnic. Through- 
out this excellent book, it is evident that 
the author has a wholesome respect for 
the difficulties of the work to which he is 
devoting his life. Read thoughtfully, the 
book is quite as valuable for the insight 
it gives into the political realities of ap- 
plied biology as for the scientific infor- 
mation which it contains. 

Modestly enough, Dr. Gabrielson an- 
nounces his purpose in writing the book 
to be that of putting into simple lan- 
guage some of the basic principles of 
wildlife conservation. At the outset he 
emphasizes the fact that all aspects of 
conservation are but phases of a single 
problem. He maintains—and demon- 
strates—that there can be no conserva- 
tion of wildlife without proper conserva- 
tion of forests, grassland, soil and water 
resources. Fundamentally the problem 
of wildlife production is one of supply- 
ing proper environment, with harvest 
proportioned to reproduction. 

In workmanlike fashion the book starts 
out with a consideration of the cycles of 
material and energy change which are 

1 Wildlife Conservation. I. N. 


Illustrated. xv+250 pp. $3.50. 
Macmillan Company. 


loose, 


Gabrielson. 
1941. The 


569 


] st i 


il 


the 


fe. 
distinguishing 


the basis of n 


‘ 


A 


One may qu 
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validity o 


urces 


Noth- 
extinct 


newable and non-renewable reso 


except as a matter of convenience. 
ing is less renewable than an 
species, while chemical tec! nology may, 
at any time, place the whole periodic 
table the For 


stance, it has been estimated that during 


in renewable class. in- 


the process of extracting bromine from 


of dollars rth of 
other substances have been run through 
the apparatus in the of 
months. Be that as it may, it is good to 


see the nitrogen cycle set forth 


sea-water, millions wi 


course some 
as part 
of a logical structure instead of being 
dragged in by the heels. 

There consideration 
various types of habitat 
mental factors, a statement of ecological 
principles and a discussion of various 
types of wildlife. The 
with a presentation of practical obstacles. 

Dr. to limit the 
province of ecology more sharply than 
most students of the field, the reviewer 
included. With Carpenter he holds it to 
be the study of living communities and 
the interrelations within them. Plant 
ecologists are not likely to concur in his 
description of unbroken forest as virtu- 
ally a biological desert. His real point, 
of course, is sound enough—the greater 
mixed 


of the 
environ- 


follows a 
and 


book concludes 


Gabrielson appears 


vertebrate carrying capacity of 
forest and open country. 

In his consideration of various classes 
of animal life he does not by any means 
confine himself to those yielding a com- 
putable return. Yet he amply demon- 
strates the economic folly of our present 
condition. His account of waste in the 
fur industry is appalling, although it 
was one of the earliest phases of wildlife 
to be a subject of legislation. 

I gather that, for all our need of basic 
research upon wildlife problems, Dr. 
Gabrielson would that know 


agree we 
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enough to do vastly better than we are 
now doing. In his final chapter he dis- 
cusses the obstacles to conservation, list- 
ing them under three headings: (1) the 
shortsightedness of the human race; (2) 
the tendency to seek panaceas rather 
than real remedies; (3) the lack of 
knowledge and understanding. 

Under these three seemingly vague 
generalities, Dr. Gabrielson develops a 
critique of American culture which any 
one can understand, and yet no one can 
resent. He says what intelligent men, 
both radical and conservative, have been 
saying. But he says it without a hint 
of the too frequent doctrinaire billings- 
gate and ‘‘class-angled’’ cant. He ob- 
viously thinks and works in the Amer- 
ican idiom, and in the tradition of the 
best branches of our civil service. 

Besides being readable, the book has 
good pictures and a wealth of concrete 
examples which will be of interest to a 
wide reading public. 

Pau B. Sears 


EUGENICS AND HUMAN WELFARE’ 


IN our modern world, with famine, 
disease and early death at least poten- 
tially under control, men are turning in 
new directions to control the conditions 
of human welfare. ‘‘The attempt to 
control the reproductive tendencies of 
large groups of people, now being 
erudely essayed in almost every Euro- 
pean country, is one of these new fields 
of activity.’’ These attempts, these new 
conditions constitute a ‘‘preface to eu- 
genics,’’ to a new eugenics program less 
radical, perhaps less exciting than the 
one older advocates envisioned, but far 
more soundly based on present scientific 
knowledge of the interaction of heredi- 
tary and environmental factors, of trends 
in the size and composition of popula- 
tions and of sociological and psycholog- 
ical aspects of the environment. Nor is 
the newer eugenics so radical as to stand 


1 Preface .to Eugenics. F. Osborn. xi+312 
pp. $2.75. 1940. Harper and Brothers. 
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very little chance of being appli 
even considered at present. 

From this point of view, Mr. Os! 
proceeds to consider first the signifi 


of genetic inheritance in man, esp: 
in determining intelligence, mental] 
ease and physical defect, following 
with a comprehensive summary of stud 
ies of heredity and environment. Her 
the studies on the Jukes, Kallikaks a) 
Nams receive but passing ment 
‘‘They failed to differentiate betw 
the inheritance of bad genes and 
effects of a bad environment handed 
from one generation to another. As 
sociological studies they are of interest 
As evidence on heredity they are n 
generally discredited.’’ It is encourag 
ing to find a judgment of this kind f1 
a eugenicist. The more modern studies 
lead to the general conclusion that ‘ 
ferences in hereditary potentials for ir 
telligence are widely scattered in differ 
ent family lines throughout the wi 
population. In order to sort them 
with any accuracy, it will be necessary t 
equalize or allow for environmental con- 
ditions affecting the development of i 
telligence.’’ Doing this would more 
effectively reduce the proportion of the 
very dull than increase the proportion 
of the mentally superior. Consequently, 
‘‘the eugenics program must take in 
the whole population, encouraging some 
couples to have larger families and others 
to restrict the size of their families.’’ 
The next section of the book sum- 
marizes our knowledge of population 
trends and outlines a population policy 
Inasmuch as we must look forward to 
a stable or declining population before 
many decades, measures to check too 
great or too rapid a loss in our numbers 
seem to be imminert. Such measures 
should take eugenics into account, en- 
couraging large families among those 
individuals most responsive to our en- 
vironment, whereas at present the largest 
families tend to appear under those so- 
cial and economic conditions that are 
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The eugenie ideal here set forth is the materia 
truly democratic in character It lavs 


emphasis on the worth of the individual. 
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for those who regularly follow the ad 
vance of science as set forth in the Se 
ENTIFIC MONTHLY Is difficult for a pro 
fessional entomologist to judge. Need 
less to say there is no misinformation, 
expressed or implied. Also, the author 
sticks fast to his promise to refer to tae 
insects only by their common names 
Consistency in this respect becomes a 
little forced here and there, especially 
in several very uncommon vernacular 
names coined for certain dragon-flies 
However, there is nothing which savors 
of the pedantic souls who discourse on 
the ‘‘econfused’’ flour-beetle (Tribolium 
confusum) or those who make use of the 
‘suspicious hypholoma”’ Hypholoma 
suspectum) for the preparation ot mush 
room sauce 

There are some eighteen sections to the 
book, some of them relating to particular 
kinds of insects like dragon-flies, mos 
quitoes, bees and caterpillars Others 
include references to ecological Froups, 
such as carnivorous insects, those that 
eat woolens and some others that eat our 
foods. Finally we are told very con 
cisely how to begin an insect collection 
and how to rear insects 

One recommendation that should be 
made is to require the reading of this 
book by prospective questioners before 
they inquire of poor overworked college 
professors how to rid the pet cat of fleas, 
why the elm-leaf beetle will not destroy 
their parlor furniture or poison their 
food, and is he sure that the bugs they 
deseribe over the telephone are not ter- 
mites brought into the house by the 
neighbor’s dog. Many such matters 
eould be settled bv reference to Pro- 
fessor Needham’s little brochure to the 
satisfaction of all concerned. This in 
itself is enough to recommend the book 
to any one who wants a very brief ac- 
count of insects that will answer some 
of the more commonly asked questions. 

Finally may I be permitted to quote 
the very last paragraph in the book. 
Added as an apparent afterthought, it 


is commonplace, but neverthel 
frequently stressed; ** Collection 
has been among the early inte 
manv a great naturalist Obset 


the wavs of insects Is a source of 


to very many people who love N 


and who find delight in persona 


ecdve ol her infinite resources 


S. 2. 2 


A FREUDIAN TESTAMENT 

In the present book Dr. Reik 
long been associated with Freud 
us a number of personal 
the life of a great man 
that was not known before, thou 
tain features appear in_ boldet 
It is divided into 15 chapters that 
not particularly related to eacl 
They are essays on diverse subj 
what binds them together ts that 
provide an opportunity to discuss so 
pects of Freud’s life and persona 
of psychoanalysis The first two 
ters recite Reik’s personal reminis 
of Freud, while the third and 
chapters discuss some aspects of tea 
and training for psychoanalysis. | 
ter 5 records a heretofore unre 
lecture of Freud’s analyzing a ‘*¢ 
Sudden Conviction.”’ Chapters 6 
are perhaps the most interesting el 
as they deal with Freud as a critic o! 
ilization. The chapter on Dostovevs 
most interesting, and here one ts s 
prised to learn that while Freud adn 
the artist’s rich gifts, he had no great 
sonal liking for him. The last chapt 
from 10 to 15 discuss a number of 
related subjects, among which the one 
Jewish wit strikes the reviewer as b 
most interesting. 

The book, no doubt, is of interest 
trained psychoanalysts, who will fine 
it much food for reflection although 
haps little that they haven’t discus 
before. No doubt, too, it will reach 

1 From Thirty Years with Freud. T 
xi+241 pp. $2.50. 1940. Farrar and | 
hart, Ine. 
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that a practising psychoanalyst en 
nters IS among the super intelligent 
rotics who came to the office all 
wing, having read all Freud’s works, 
luding the four volumes of Collected 
‘apers, and prepared to offer a complete 
position of their neurosis It soon 
rns out that such member of the in 
igent uses his acquired knowledge as 
resistance against treatment and the 
roots offered as conscious rationaliza 
ns, designed to defeat the analysis 
are the most difficult patients to “lite thoug 
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No one has deplored more 
an Freud popularization of psycho 
nalvsis, having remarked once; ‘‘ As 

science becomes popularized, it becomes 
degraded. ”’ 
Ben KarpMAn, M.D around 
There is an ex 
MEDICINES, NATURAL AND an adequate index 
SYNTHETIC! with no apparent 
OCCASIONALLY a book comes along Of proper names 
which is read through at a single sitting, care, but why 


not out ot a sense ot duty, but because should he 


of sheer interest. Very rarely, a book explicable 
which might be read at a single sitting lustration 
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THE PROGRESS OF SCIENCE 
THE AMERICAN ASSOCIATION MEETS IN DALLAS 


or the first time in its history the 
e Star State will be host to the Amer 
Association for the Advancement 
nee, Which will hold it 

th meeting in Dallas 

ber 29 to January 3 
Members of the association who 

er been in Texas mav think as the 
ard the train for the meeting in Dallas 


ed Pron 


il thes are starting for a rugeg 
tier of civilization It is true that not 
many decades ago Texas had ranches 

nost as large as the smaller of the New 
England states and was famous for its 

nghorn steers. But science has made 

t possible for the world to change rap 

diy, and most rapidly in an undeveloped 

egion of fabulous potential wealth 

Texas has become an empire, and Dal nited ( 

as is one of its great cities with a popu on Wednesda 
ation of 350,000. It is not only a large von KleinNel 
ty with fine office and public buildings versity of Sou 
and finance and industry and commerce, liver an add 
but it has become a center of culture and = the Honor So« 
education. It justly boasts of the fame Thus the 

its Little Theatre, of its Symphony tially the ent 
Orchestra, of the fact that it is the only the social s 
city west of the Mississippi River on the members 
tinerary of the Metropolitan Opera’ will hold its 
Company of New York, of its Civie Cen vuished sessioi 
ter group of fine free museums, including of the Sigma 
the Dallas Museum of Fine Arts and the over 16.000 1 
Dallas Museum of Natural History, of its made notabl 
Civie Federation, of its great State Fair 
f its public schools, the Bavlor Univer portant mi 
tT College of Medicine and the South fifty vears 
ern Methodist University, and of sities and 
magnificent parks and large lakes, of its uniforn 
seventeen hospitals, of its 300 churches to becom: 


ind of its thousands of attractive homes Beta Kapp: 


Practically all this, and much more, has the Phi Beta 
heen created since 1900 when Dallas had SO) CM) re? 
only 42,000 inhabitants Dallas 
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scholars in all fields, through the address and a vice-president of the ass 
of Dr. von KleinSchmid, will recognize Each vice-president will deliver 
the supreme importance of the natural propriate general address befor 
and the social sciences in modern life. In tion of which he is chairman 
providing these opportunities for schol In addition to the fifteen secti: 
ars from different fields, and with some- the subsections on dentistry ar 
what different primary interests, to meet macy, thirty affiliated and ass 
together, the association serves as an im- societies and several local so 
portant integrating agency in our com- join with the association in 
plex civilization. These great organiza ing at Dallas. Altogether ther 
tions with large memberships are power- about two hundred sessions for t] 
ful stabilizing forces in this eritical ery of addresses and the presentat 
period. papers, the number of which 

The general addresses which have been ably be at least fifteen hundred 
listed are only a small fraction of the Perhaps an idea of the natur 
entire program for the meeting at Dallas. — scientifie sessions can be sufficient 
Kach of the fifteen sections and the two trated by the programs of the s 
subsections in medicine through which on chemistry and medicine 
the association carries on its work will | ists will hold sessions through thre: 
have at least one session for the presen at which thirty papers will be pres: 
tation of papers. The fields of the see and will join in a dinner at wl 
tions range from mathematics, physics chairman of the seetion, Dr. G 
and chemistry through the biological Seatchard, of the Massachusetts Inst 
sciences and the social sciences to engi of Technology, will deliver his ada) 
neering, the medical sciences and educa- retiring vice-president of the assoc 
tion. The chairman of each of these The first day will be devoted to a 


fifteen sections is a distinguished scientist posium on ‘*Biochemistry,’’ i 


“EAs aaa 
- > i 


THE CENTRAL QUADRANGLE OF SOUTHERN METHODIST UNIVERSITY 
AT THE RIGHT IS DALLAS HALL, WHICH IS THE MEETING HEADQUARTERS FOR SECTIONS IN MA 
MATICS, PSYCHOLOGY AND EDUCATION. 
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Peds 








en 


McFARLIN MEMORIAL AUDITORIUM OF SOI 


IER} MPO 


eminent specialists will discuss various — than fou 
questions of nutrition, including some of — to 1536 
the vitamins. On the second day the ascended 
program will be on ‘‘Spectrographic its broad 
Analvsis,’’ and the third, on ‘* Petroleum — settlement 
Industry,’’ a particularly appropriate at Isleta 
subject in the greatest petroleum-produc 1682 
ng area in the world Sieur de 
For nearly ten vears the section on the = sippr i 
medical sciences has organized symposia founded 
on important problems of public health, 
such as those of cancer, tuberculosis, 
syphilis, heart diseases and malaria, 
which have been published by the asso ndepende 
‘ation. The program of the section at Marel 
Dallas is on ‘‘Relapsing Fever’’ as it Mexico 
exists among human beings in the United — public 
States and in the Canal Zone. Twenty being a state 
eminent specialists will present papers the Congre 
on this program and it is expected that statehood 


their contributions will appear as an promptly accey 


addition to the series of distinguished stormy ea 
volumes the association has published in ‘* Friends! 
the field of medical science said to be an 
In holding its meeting in Texas, the It is diffi 
association is not going to a region with- Texas, for 
out traditions and a long history. More as that of 
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THE HALL OF STATE IN DALLAS 


HEADQUARTERS FOR HE AN 


combined and greater than the combined 
area of all the states, except New York, 
that border on the Great Lakes It rises 
from low, almost tropical areas along the 
Gulf of Mexico to the fertile prairies of 
its central part and to the dry staked 
plains of the northwest. The cotton of 
Texas is said to be the most valuable crop 
grown in any political subdivision in the 
world: indeed, as valuable as the com 
bined production of all the gold, silver, 
zine, lead and copper mines of the United 
States. Texas produces more petroleum 
than any other state and its petroleum 
reserves are fabulous, and its natural gas 
resources are comparable. It was in this 
land of variety and abundance that John 
Neely Bryan, in 1841, built a one-room 
log cabin and started Dallas on its way 

Fortunately Dallas was at the cross 
roads of migrations from the East to the 
West and from the North to the far 


NI 


\ 
AL STATE FAIRS OF TEXAS 
South. It was settled by peoples ol 
ous origins and traditions and ambit 
The Spanish influence still lingere \ 
the French; it was influenced by t! 177: 
aristocracy of the South. by the nu . 


trialists of the Northeast, and b 
agriculturalists of the Middle West 
dreams were influenced by the wick 
spaces, and they are being realized 
though it now has big business and is t 
seat of the Federal Reserve Bank of 
eleventh district, it retains the sin 
friendliness that has always been cha 
teristic of the American frontier. It 
in this interesting region that the ass 
ciation will hold its meeting. And si 
it is far on the road to Mexico, conver 
arrangements are being made for an 
cursion, for those who desire to take it 
attractive Mexico Citv and surround 
country. F. R. Movtron. 


> . 
Permanent Necreta 
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CENTENARY OF THE ROYAL BOTANIC GARDENS AT LONDON 


the elvhteent! eenturs a Rova Pa ss ‘ 
nee, together with certain houses ly (; II] 
commodation of the Court s S . 
round the village of Kew, wl Se 
expanse ol alluvial soil on the si ! is S 3 
cs of the Thames offered a favorab [ Ss ~ 
for horticult re ’ the eount? 
relatively pure Krom 1772 ! i S 
s, a part of this ground had bee) of an ti | S 
or the cultivation an t ly 
rare and fore ‘r} i s ! ha scl _ \\ I] 
tain ladies of the Court we) , .r ( 
in particular the Princess Augusta i 


Saxe-Gotha, wife of Frede ae s ~ \ 1, 184] 

Wales T! IS Original botan rial ! s Tl | 
prised about eleven acres of erom } , } 

se to the village of Kew, as it then was ! 


S represented TO-cla\ by an 


nding the director’s office wit} 


1 pe | ' ~ 
ce to the Roval Gardens, now reat] Bot! 
ttended, through the Main Gate fron ky . - 
(rreen Wo! I 
As a private garden the enterprise of | stamp 
1772 lacked stability It is true that at with then sclent St 
times cultivation was active there: but In 1841 Sir W in 
then would follow periods of neeleet to be of ve 
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MAIN ENTRANCE OF THE ROYAL BO’ 
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den, which now extends over mi 
300 acres. The plant-houses now 
very imposing ranges of glass 
herbarium, library and museums 
been notably increased during 
years; but the Hookerian collection 
the foundation of them all. The 
nating center of the whole establis 
is the director’s office, an incons) 
brick building towards which 
perial interests in botany 

Here is the focus of administrat 
the garden with its numerous 
From it radiates information and 
not only to those at home, but also 1 
Dominions and Colonies—and to { 
KEW PALACE, BUILT IN 1631 lands as well; for there is an int 
THE PROPERTY WAS ACQUIRED BY KING GEORGE III tional free-masonry in science wl 
IN 1781 AND FOR A TIME WAS USED AS A ROYAL war does not wholly paral\ Ze 


eens It would be easy to expand this 


equipped. But his own rich herbarium, account of the evolution of th 


museum and library supplied what was establishment now known by the 

needful at the time. The course of the of ‘‘ Kew Gardens,’’ as a scientific 
century which followed has shown a_ tution. But there is also another a 
steady expansion in the area of the gar- of it, by which it is familiar to the t 


IRIS GARDEN AND MUSEUM II 
OPENED IN 1LS48 BY SIR WILLIAM HOOKER WHO USED THE BUILDING FOR ‘‘ 
ECONOMIC BOTANY.’’ 
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opulace of London: viz., as a place 
vful and orderly recreation for holi 
crowds It would be well worth 
for anv student of human nature 


ce his own holiday with those crowds 


CULTURAL ANTHROPOLOGY SECTION OF THE SMITHSONIAN 
INSTITUTION’S NEW “INDEX EXHIBIT” 

Ix the October, 1941. issue 
ScreENTIFIC MontTHLY the exhibition of 

vsical anthropology was describe 

ljoining this is a semicircular alcove 

strating the research in cultural ai 
ropology. This phase of anthropology 
dies man’s behavior as a social being 

seeks to trace the ori@in, develop 
ent, and world variation of human 
vities, such as social institutions, eco 
mies, religion, art and lanvuage 
That branch of cultural anthropology 


hich studies the cultural remains left 


IS pa rmtine 


vanished peoples is Archeology. The ivory and bon 


branch devoted to the study ot living the vari 


UES 
groups of mankind, especially primitive — tion of th 
peoples, is called Ethnology The ex Eskimo n 
hibits displaved in this alcove illustrate. ? OOO veal 
so far as space would permit and in very — the relat 
general terms, the methods used and as found 
] 

i 


imited examples of results obtained fron “Old Bet 


it 
rT 
ee Paw ace sl 


bu EO! 
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CULTURAL ANTHROPOLOGY ALCOVE IN THI 
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ar: 
PANEL ILLUSTRATING VARIOUS ACTIVITIES STUDIED BY ETHNOLOGIS 


‘A’’ at the bottom of the midden to the colored outline map of the wester 
modern type ‘‘E’’ as used by living Es- sphere are illustrated by means 
kimo. It is on the basis of such vertical tery vessels, photographs or ext 
stratification that archeology determines dwellings, charts and sections of 
the relative ave of by vone cultures beams, the various developmental! st 
Between the Eskimo exhibit and the of pueblo pottery, weapons, are} 
and clothing from the so-called ‘* B; 
makers’”’ up to modern Pueblos 
Within the past fifteen vears 01 


hundred prehistoric pueblo ruins 


zona and New Mexico have bee 





by a more accurate method thar 
other systems of chronology dealing 
aboriginal remains This metho 
based not on stratification, or ext 








records such as the hieroglyvp! 





Eevpt, but on the annual growth ri 
certain coniferous trees which, 
normal conditions, will produce 
vrowth ring each vear. Fortunate 
prehistoric people in the Southwest 
wooden timbers in. constructing 
dwellings, and the arid climate was 
ducive to their preservation Tl e sect 
of a vellow pine log in the upper r 
hand corner of the alcove was cut in 194 
and the center ring dates back to 1% 
VERTICAL STRATIFICATION The cedar roof timber directly ben 
IN A PREHISTORIC ESKIMO MIDDEN. the vellow pine log came from P 
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to and has been dated wi 
ng A.D. 1054 lO and a « 

S40). The master tree-ring 

rged example is shown to 

beams—carries the present tree 
nology from A.D. 1939 back to A.D 
the center of the 
ed map ot 

wh eh has heen 

eties of American 

se varieties are based 


nsive agriculture econ 


ssing the American Southwes 


tral America and the Ande: 


South America 
nomy are outlined 
marginal agriculture 


fishing, and wil 


SEED MECHANICS 


Witu a world ful f seed-carrs 
ents: birds, fur-bearing animals, wind 
ater, not to mention man with his ships 
ins and other convevances, 1 

ating to note that in 

ies, outside help was eschewed ; 

e or all of the members o 
amilies have developed mechanica 
sions which assist in the distribution 

ir seeds 

The prints which aecompany tl 

le show only a few of the ty pes of 
O“ES which eject their own seeds 
shown here are representatives o 
bean family, whose pods twist into spirals 
to cast out the seeds, touch-me-not, whose 
pods collapse, phlox, whose pods burst 
asunder, and witeh-hazel and members of 
the nettle family which develop tension 
that pinches out the seeds. Nor the Vir 
yinia smartweed, which somehow trans 
ers pressure on the extruding St\ le toa 
point at the base of the seed where this 
pressure Causes the seed to be east vio 
ently away from the plant 

Shown here are wild chervil (7), whose 


seeds are merely swung from the tips of 
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PLANTS HAVING VARIED METHODS FOR SEED DISPE 


free and cast the seed over the top of the 
pod. Finally, and perhaps the most com- 


plicated of all, in the wood-sorrels (¢) 


the outer seed coat of each seed turns 
inside out (inside of the columnar pod) 
with enough pressure to cast away the 
seed which it previously enclosed. 


Examples could be 
multiplied. But enougl 
to set any mechanically 


RSAL 


added. perhi 
l have been orlye 


minded obset 


to thinking, or even to looking at 


plant world with new 
never really saw before 


eves, eVes 


Davip S. MARX 
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HEREDITY AND ENVIRONMENT IN THE SONG OF THE CANARY 


\LtLTON 


FESSOR 


Heredity 


os, were lace in nundproofes 


es and were le lation unt 


first vear of life’’ (p 


CONSISTS of 


end of the 186 


sone | . llers 


he mature 


rs. of which there are over 20. Tours 


] ; 


LhOYOLLS Oo Vowels eon 


1s] 


OWS Ten Types i. 


somewhat an: 
nants and syllables’? (p 
The illustration § sl 


rs, each designated by a name, witl 
lication of the 


The flutes are 


teristic rat 


the 


cl arac¢ 
sation slowes 
the bass rolls, the fastest 
male birds were raised in such 
that the 


sone of their species 


seven 


could not hear the 


The 


under these 


solation 
problem was 
» determine whether cond 
tions the birds would develop the songs 
Micro 
the cages, and 
hatched, 
a daily sample 


| hese 


records are of permanent character and 


characteristic of the 


species 


phones were installed in 


rom the time the eves were 


phonograph recordings of 
the birds’ sounds were made 
represent a complete series for each bird 
Each of the daily records was transcribed 
nto patterns as in the figure on kymo 
graph paper; then each pulsation was 
counted, and the number of pulsations 
per second was computed. The findings 
are based upon readings of 143,297 sepa 
rate pulsations which were measured 
Metfessel drew the conclusion that ‘7! 


; 


was not for a male canary 


vece ssary 


hear his spec S song ii orde) ta produce 


Journal of Psychology. July 1940. Vo lo 


177-198, 
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scientifically, he selected one specifie a stimulus vibrato of fourteen 
aspect which he proposed to modify : for the one of seven pulsation ‘ 
hamely, the rate of pulsation, which has ceding experiment. The result 
at least a very close analogy to the vi experiment on four male 
brato. It had been shown statistically ‘* Again the expected song of 

that the typical singers raised in isolation was modified by the presence of a s 
delivered between two and three per cent stereotvped, tonal environment 
of their songs with a pulsation rate of 190 Three of the four birds d 
approximately seven per second. To see a fourteen-pulsation per second 
whether environmental changes would to a significant degree A sn 
have any influence on this percentage, he periment was made with a vibrat 
put two birds in isolation cages and de of twenty-eight pulsations pet 
livered to them a musical tone of 1,100 but this experiment was not 
vibrations per second with the vibrato because one of the males died 
at approximately a half step and a rate was still in progress 

of seven pulsations per second. The re **Thus, it appears that the orga 
sult was that the song of both birds a bird can supply both the element 
shifted so that the average of cases at song, and a particular combinat 
that rate rose from two to thirty per elements which can be identified 
cent. ‘‘Both birds learned our machine- cies song. A specific tonal envi 
made vibrato adequately enough tosound can supply new elements, mod 
like the stimulus tone to our ears’’ (p supplied by the organism alone 
189 ‘*These two birds not only added anew combination of elements’’ 
the vibrato to their song, but also changed The author points to a number 
parts of the species song to conform to logical and sociological implic: 
their environment’’ (p. 189 “This the reviewer, the most sign 
experiment supplied a cue to the slight of these experiments lies in the 
differences found in the song of birds of ing of objective data for a 


the same species in different loealities’’ theory of the vibrato The in 


(p. 190). reader should turn to the original art 


In another experiment, he substituted Cari E 
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RECENT BOOKS OF SCIENTIFIC INTEREST 


The Second Yearbook of Research and Statistical The Soils That Support Us. ©. 


Methodology. ©. K. Buros, editor, xx+383 pp. lustrated. xi+370 pp. $3.5 
$5.00. Gryphon Press, Highland Park, N. J. Maemillan 


T sists +2 revie ‘xcerpts bool = 
This book consists of 1,652 review excerpts of books rhis book is intended for those who want 
, . , ake PRS 
on statistical theory in all fields, taken from 2 jour about the nature, use and conservation of s« 


nals Its purpose is to acquaint students and teachers relationship of soils to the men who use 


. , ange t an: on 
with revolutionary changes in statistical analysis in stressed rhe physics, chemistry, geology and 


the last twenty years of soils are explained without technicalities 


The Scientific Photographer. A. S.C. LAWRENCE. nto China. E. BIcLAND. Illustrated 
Illustrated. x 180 pp. $3.75. July, 1941. Mae $3.00. 1940. Maemillan. 


millan. 
The narrative of an American woman who t 


» the ‘ “ac . hotography . . 
A book on the heory and practise of photo phy over the famous Burma Road connecting I 
with chapters on: Bases of Photography, Lens and the 


‘ . Chungking, the present capital of ¢ F Ss 
Image, Mechanism of the Camera, Color Photography I at cap hina he 


Making a Picture, Developing and Printing, Some Sci with an ammunition convoy and encountered 


entific Applications, Formulae for Solutions variety of perils and adventures 


Natural History and the American Mind. W. M. Rheumatic Fever. May G. WILSON I 
and M. S. CC. SMALLWoop. Illustrated. xv $45 xiv +595 pp. $4.50. 1940, Commonwe 
pp. $4.25. September, 1941. Columbia. 


This volume presents the results of more 
This is the story of the early American naturalists twenty years’ study in the etiology, epider 

and their influence upon the cultural life of the Ameri 
manifestations, course, diagnosis, prognosis at 


can people Although the study of living things has 

i » at ‘rsons as f thirt 
been emphasized, some attention has been given to ment of rheumatism in persons le han tl 5 
age Extensive bibliographies are given 


geology and mineralogy 
Illus The Folk Culture of Yucatan. R. Rept 
lustrated, XXli 416 pp $3.50. August 
Chicago. 


The Milky Way. . d. . F. Box. 
trated. v+204 pp. $2.50, September, 1941. 
Blakiston. 

Presented in a semi-popular form, this volume, one The contrast between urban Spanish civilizatio 
. ri tive May: » is discussed this book, sh 
of the Harvard Books on Astronomy, describes the —— = faya life i liscu - . 
the differences in folklore, culture and religious ex 


Milky Way In addition to the composition and di a 
sion rhe author includes in his treatment secu 
mension of our own galaxy and its parts, problems re 
. I i tion, individualization, and other phases of « 


lated to its past and future are discussed study 


Books previously announced will be given space six times on this page for $12.00 
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meeting ney “ircumstances and the ability 
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Phone « mployees, 

Times like these not only demand these 
characteristics. they serve fo create and 
extend them. 

Now, more than ever, the creed of tele. 
Phone workers js expressed in these words 
“We'll do our best to get your cal] through.” 
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OUR" is broa 

“THE TELEPHONE H 
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PHYSIOLOGICAL APPARATUS 


for RESEARCH avd TEACHING 


THe Inpue 


Kymographs 

Time Recorders 
Electrodes 

Keys and Switches 
Tambours 


Magnetic Signals 


PORIUM 


three 


Recording Levers 
Manometers 
Operating Holders 
Stands and Clamps 
Inductorium 


Respiration Pump 


Parts and Accessories 


Write for the Descriptive Catalogue with Price-List 


The HARVARD APPARATUS COMPANY, Incorporated 
Dover, Massachusetts 


(Organized on a non-profit basis for the advancement of 
teaching and investigation in physiology and the allied sciences) 
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PHOTOGRAPHIC PLATES 


for Scientific Purposes 


Ss" sixty kinds of special plates for scien- 
tific work are made in Kodak Research Lab- 
oratories. Eight basic types of emulsion are used, 
each carefully prepared to proy ide desirable com- 
binations of speed, contrast. granularity, and re- 
solving power. They are sensitized in various 
ways to permit photography in spectral regions 
ranging from the short-wave-length ultraviolet 
to the infrared at 12.000 A. 

The characteristics of these plates are de- 
scribed in the booklet, Photographic Plates for 
Use in Spectroscopy and Astronomy, Ath Edition: 


a copy of it will be sent. free. upon request. 





EASTMAN KODAK COMPANY 


Research Laboratories Rochester. N.Y. 
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YOU CAN 
SAVE LIVES! 


- ». » AND YOUR COMMUNITY'S 
MONEY! Inform Your City and School 
Officials of the Simple, Inexpensive 
way to Make SAFE SKATING PONDS 
with the 


MASBRUCH SKATING 
POND SPRAY! 


Forms safe skating ponds with amazing 
speed . . at savings that enable your com 
munity to locate various ponds in different 
parts of your city. 

SAVES LABOR AND MATERIAL 
COST—no expensive embankments . . . no 
long flooding ... no waste labor through 
seepage. To operate—you simply clear snow 
away ... then travel back and forth over 
site of the pond with spray until you have 
built up about an inch of ice. Spray freezes 
as it hits the ground. Makes ice at tem 
peratures up to 25 degrees above zero. 

ELIMINATES RISKS—your children’s 
lives are protected. Certainly a cause worthy 
of your support. Take the initiative. In 
form your city and school officials of this 
simple, low cost method of making SAFE 
ICE. Your own child’s life may be at stake! 

SAVES ON WATER COST—no expen 
sive flooding of site. Cuts water require 
ments 90 per cent. 

RAPID—under favorable conditions, 
makes a safe, smooth rink as large as 350 » 
350 feet in 10 hours. You can also resurface 
roughened ice to a smooth, glass-like surface 
in a couple of hours. 

PAYS FOR ITSELF IN A SINGLE SEASON! 
TWO SIZES! 


Masbruch Skating Pond Sprays fit your re- 
quirements—large size for large ponds... 
small size for small ponds. Write for de- 
scriptive literature and prices . . . NOW! 


RUSSELL MFG. CO. 


Dept. 1, Platteville, Wisconsin 





ACCURACY 


in pH and Chlorine Contro 
and Boiler Water Contro! 


THE | 
TAYLOR 
SLIDE | 
COMPARATOR 


© ACCURATE because all color standard 
an unlimited guarantee 
fading 


SEASY TO USE mace’ by “moving. 


front of sample until match is 
go wrong 


CO ee Tee > 
SOS cine Geel” Sra sane ter Oo os 
W. A. TAYLOR & CO. 


7300 YORK ROAD BALTIMORE 











NEW YORK’S 


FAMOUS HOTEL FOR WOMEN 


The unescorted woman visiting New York will find 
a friendly welcome, charming environment and the 
utmost in privacy and security, at this delight/u 
hotel. Convenient to smart shops, theatres, « 
Fifth Avenue. 


Unusually homelike rooms as low as 
$1.50 DAILY, SINGLE $2.50 DOUBLE 


<2 HOTEL 
MARTHA WASHINGTON 


29 EAST 29th STREET 























Sinect Subway Entrance RECENT PUBLICATIONS 
te alll D al of Iuteresd CARNEGIE INSTITUTION OF WASHINGTON 
Pub. Ne 


| WASHINGTON, D. C. 
New York's Popular 


7 Contributions to Paleontology; A Miocene Flora 
from Shantung Province, China Quarto, 147 


HO I E | pages, 57 plates Paper, $3.25; cloth, $3.75 
Part | Introduction and Systematic Consid 


erations. Hsen Hsu Hu and Ralph W. Chaney 


Part Il Physical Conditions and Correlatio 
Ralph W. Chaney and Hsen Hsu Hu 


Papers from the Tortugas Laboratory, V:« 


XXXII ctavo 12 pages, 35 plates (5 ix 

44th to 45th STREETS, AT 8th AVE. XXXIL | Octavo, 412 pages, 35 plates <5 
$4.50 

OUR CHOICEST ROOMS From $3 Comprises 16 articles by various authors 
529 Turnage, William V. and T. D. Malle dn 
1400 ROOMS each with Sacigele of Raiatell to the Senaven Beare an 
Bath, Servidor, and Radio. Adjacent Territory. Octavo, 45 pages, 54 text 
* Four fine restaurants figures. Paper only, $0.35 
awarded Grand Prix 1940 Book No. 39 (July 1, 1939-June 30, 1940) 
Culinary Art Exhibition 


Octavo, 326 pages. Paper, $1.00; cloth, $1.50 
Reports on current research from all t de 


partments of the Institution 


MARIA KRAMER JOHN L. HORGAN 

President Gen. Mgr The Carnegie Institution of Washington, Wash 
ington, D. C., has published some 750 volumes cov 
ering the wide range of its researches Orde may 
be placed direct or through regular dealers Ad 
vise subjects in which you are interested, and cata 


IN THE CENTER OF MID-TOWN NEW YORK logue will be sent upon request 


HOTEL EDISON 
Same Ownership 

















ANNOUNCING 


A New Section 
of BIOLOGICAL ABSTRACTS 


Section F 


Specially Assembled Abstracts of 
ANIMAL PRODUCTION and VETERINARY SCIENCE 


Beginning January, 1942—Price $5 per volume 


Section F covers the biological research literature on the breeding, nutrition, 
husbandry, diseases and pests of the domesticated animals—including poultry, 
fur-bearing animals and pet stock. We believe it fills a long felt need. Write 
for full particulars. 


BIOLOGICAL ABSTRACTS 


University of Pennsylvania 
Philadelphia, Pa. 














READY FOR SECOND SEMESTER 


Physics 


This new text for first-year college physics is written to be within 
the understanding of students with no previous training in the 
subject, but is, at the same time, sufficiently complete to provide 
a thorough foundation in the principles of physics for both en- 
gineering and academic students. 


Ready in January. $4.00 (probable) 





College Entomology 


BY E. O. ESSIG 


An unusually interesting and clear account of the history and 
biology of the 33 orders of insects, including full lists of families, 
keys for separating the various categories of insects, and excep- 
tionally fine illustrations—250 original drawings and 60 half- 
tones, many of the latter from new and unusual photographs. 


Ready in January. $5.00 (probable) 





A Course of Instruction in the 
Qualitative Chemical Analysis 
of Inorganic Substances 
BY A. A. NOYES AND E. H. SWIFT 


The 10th edition of this well-known standard text for introduc- 
tory courses provides a system of qualitative analysis for the com- 
THE mon metallic elements and the more important acidic constitu- 
MACMILLAN ents. An extensive set of laboratory experiments, accompanied 
by a comprehensive set of questions concludes the text. 
COMPANY : 


60 FIFTH AVE. Ready in January. $2.75 (probable) 
NEW YORK 














